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(54) THERMOPLASTIC RESIN COMPOSITION, WATER-BASED COMPOSITION, HEAT-SENSITIVE 
PRESSURE-SENSITIVE ADHESIVE, AND HEAT-SENSITIVE SHEET 



(57) The thermoplastic resin composition of the 
present invention, which is a thermoplastic resin com- 
position containing a thermoplastic resin and a solid 



plaslicizer, is characterized in that the solid plasticizer is 
at least one compound selected from the group of three 
kinds of compounds (i) a multiester compound of (A) 
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? ^Xr^^^^^^^^^ i> high irTsafanes. to human gen- 
monobasic acid. Further, the thwmool^ ptBSMMwrithm adhasrve. and 

coaling it wer a base material sheet. 
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TECHNICAL FIELD 

[DO01] The present invention relates to a thermoplastic resin composition which ia employed for a so-cased delayed- 
tack label, a thermally-arid pressura-sertsrtive adhesive, a thermaay-sensWve shea*, and a method tor trie preparation 
thereat and, in more detail, It relates to a ttiermoptastic resin composition, a thermally- and pressure-sensitive adhe- 
sive, a thermally- and pressure-sensitive adhesive sheet which do not show tackiness at ordinary terrperaturee and 
chow tackiness by heating, and a method tor the preparation thereof. Further, the present invention relaiaa to a record- 
ing, sheet on which a delayed-tack layer Is formed, and which is useful for an ink-jet recording and a method for the 
preparation thereof, and a shrink label on which a delayed tack layer is tor mad, and by which todies are in contact cov- 
ered by thermal shrinking. 

[0002] StJI further, the present Invention relates to a waterbased resin composition which is employed as an under 
er^ over dear r^ arxt Ikibifja for various rmleriata 

a water-baaed coating agent using the water-based resin composition. In addition, the present Invention relates to a 
water-based coating composition. In more detail, the present invention relates to a water-based coating composition 
which is particularly excellent as a surface-treating agent for a porous plate such as a calcium silicate plate and an ALC 
plate, or an undor-coating agent 

BACKGROUND ART 

moo 3] Heretofore, as a label for socking on a vessel such as a glass bottle and a PET bottle, there have been 
aripioyedaghjelawlin which a glue is coated on a bar* materia! for a label, and simultaneously stuck on a vessel, 
and an adhesive label, eta In which apreesurensensittve adhesive is coated on abase material for a label and e releas- 
ing paper is laminated on the pressure-sensitive adhesive. 

However, In the existing circumstances, the glue label Is not recently preferred so much bocauee o» necessity 

'- ~ 1 'a machine tor coating the 



pressure-sensitive adhesive. . 
[0005] Also, an adhesive lubel on which e rdeasing paper is laminated is not preferred because c* production of a 
large amount ot the releasing paper which is a waste stripped from the label, being troublesome In disposal, and also 
tram a viewpoint of saving of resources. 

rooos] As a lab* for solving the problems, there has been known a label which la called a delayed-tack label. 

[0007] to the delayed-tack label, a datayed-tad< layer ie formed one 

tack layer does not show an adhesive property at rjrcliwy trjmperatores, it shows an ac»iesr^ 

a releasing paper is not required and, inoreover.fthasanadvartagethal^ 

m008] in the delayed-tack layer, particles of a solid plastttwr and, optionally, pvtfotos of a taoWfier are usually dto- 
persed on a mermoolastjc ream having a glass transition temperature c«0-ao^w^ 
by heating, whereby, the thermoplastic resin Is plastfcized, resulting to that an adhesive properly la produced. 
[0009] As the above-described soGd plasticizer, for example, dicycfohexyl phthalate is well known (J P-A-6 1009*79, 
JP-A-07278521 , JP-A-0714535S!, and JP-A-OB333565 Official Gazettes). 

raoim The above-described delayed-tack label is often prepared through a heating process tor drying after coatinu a 
pressure-sensitive thermally adhesive which Is an emulsion type on a back surface of a base material. As heating tern- 
perature in the case, a low temperature of not more than 45 *C is required m order to prevent manifestation ot tackiness 
in dlcydohaxyl phthalate at a stage of formation of a pressura-senshrve adhestve layer. 

[001 1 ] However, since the heating at such the low temperature requires a long time of period tor a heating and drying 
process, there Is a problem that there ends to lower productivity of the delayed-tack label. Fisthar. as described here- 
inabove, since a releasing paper is not employed in the delayed -tack label, for example, H it is stored in a heaped stats 
tor a long time ot period trrder a high terrverature In the summer, there Gradually occurs the ptastlcizatton of Ihe ther- 
moplastic resin by dtayctohexyl phthalate, resulting In that there is caused a so-called blocking that the labels arestuok 
each other, l^ mat reason, them is a problem that a ccoerig apparatus Is reaped in om« to prevert the btocWng. Still 
further, there is also a problem that adhesive strength and transparency are disappeared within a short time of period 
in a conventional delayed-tack label In addition, there have been recently desired a thermoplastic resn containing a 
plasticizer, which do not adversely affect to natural circumstances, a thermally-and pressure-sensitive adhesive, and a 
thermally-and pressure-sensitive adhesive sheet, etc. with a rise of an interest In an environmental protection. 
10012] JP-A-0B325535 Official Gazette discloses a thermally- and pressure-sensitive sheet In which dtcydohexyl 
phthalate having an average particle diameter of not more than * |«n Is employed together with a solid plasticizer such 
■ le as a soSd plasticizer. Also, JP-A-09067551 Official Gazette, proposes the use 
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oltwo or moreWrvJstf esters 

a blocking resistance. And also, JP-A-091 69370 Official Gazette proposes a retardant in CTVstalltealiori such astrtoan- 
zyi trim emWe In order to improve a balance between a Motfrc resistance and ^^«^^ a °^S 
trwrmaliy-sensitivedeteyed-tacktype adhesive therrnoplaslte resin cernpoBition. However, even though *e aolriplastj- 

ol the blocking resistance, adhesive length, end durability of transparency. 

[00131 JP-A-61009479 Official Gazette discloses a thermally-sensitive adhesive In which there is cured a layarconv 
Sot a convoy comprising 100 pa* by weight of an aery* polymer, 20-100 pa^ weight^ a ay^e 

Official Gazettedisctoses an adhesive cc«iposhi*«ma^«fi iW <^ % ^!^TJS^%^^61 
3d monomer, (b) 1-15% by weight of an ethylene uns^^.^^^J^^^^^^^Ilf; 



tins-based monomer, Cb) 1-15% by weight at an emyienw urwuraiou ww*y-u ™~ v-/ >~ ~~ ~' ~-" 

IVvS rnSSs, S) a crystal piasticizw, and (O a tacWIer. Also, JP-A*82B9«o Official. Sazetta dtectoses 
aTcteSS^pnWe sensitive adhesive cornpositten comprising (A) a solution contra resin havinga 
a^JS^te^taTof not less than 20«C obtained by copoiymerlzlng (a) 3-60% by weight of an unsaturated 
nSSS^ylc group, and (b) 40-97% by weight of a hyecophctfo monomer, (c) other nxn«ner^1nwt^ 
«™a% rfthe^n is^ubr.zed and (B) an acryic resin water-based emubion comprising a resin havng a 
S^^^e^^e of rS m«e than -30-C, The «»npo*tion r« the ratio of (W™ * 
no^Xcomrwner* In the abcv»described respecBve components. However, the r*™ senstbv. adhesivee are 
Smys satisfied In view of an adhesive force, a boUing power, and water resistance. 

JTrTE2hend, In a dstayed-tack labei in which the -Mtm** 

Buoyed, since stripping strength show, a tendency of Increasing wtth a lapse of time after sticking byheattng the 
SS2dSck tabel en* to became incepabl. of being readily stripped in the case that removal 
Is d^rS hTeinabove, ditf^rty ot strippino causes a pro^ern that « cannot tx "^"^^j*™ 
of reuse by recovery as h. tor example, testes for hoer. ****<™™ ^JlT. *<* e ^ 
cledatteruse resulting in that K Is not preferred from a viewpoWc* saving of resource*. k«itr, which water 

hafe.M.n a haso material for a label and a thermaly- and pressure-sensrlrve adhesive layer, whereby, it can M tmppea 
^^M^^^T-^SS^^dMa Ghetto discloses a thenrnlly-and r^essure-sensitive adhesrve 



uao porjrnnw hi uhj m^»«»»"j **• ^ s*-w^— — - ----- - 

iwi a striocrino property can be sorriWt>al Improved. Hcw*v«r, ™ fx *"»~- « 
aTTt^X ^KarvJ n is poor in water resistance became of ™*J^«^^J*>^^ 
[00171 JP-A-08231929 Official Gazette discloses a pressure-sensnrve adheswe sheet tn which a heav^. - - 
S layt c^Sed of a polymer* material and JET^^E? * ^ 

1^T„ -nrt oraBsum-sensitive adhesive layer, whereby, rt can be striped from a body to be stuck. 
KSTTioSa^^ ar*^ a portion of th. haat-senscflv. stf*>abie layer 

Scna^StT a^ is body to bistocto Also, an adhesive strength Is waak between the base malarial ^J^^ 
^^ScruTser^^hesive .ay*, resulting ki that an adhativa strength is weak between the preesure^n- 

SrJ«^« the use of a thermaty-^ pressura-sercitive ^esivein w»ch a 
J™ nviec^S (Mw) te 3OOC-3O0O0 in the abrjve^toscribed component (A), whereby, there is sup- 

SrZZugh the thermal P^^^ J* 1 ^* •^S^^fSiSSS* 
strength bacomea high because of the primary component (B), It Is not appropriate in reetrlprJng. 



Accordingly, the thkkness 



ends to become relatively thin in a coating layer formed by the thermally- and pressure-wm- 
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elthre adhesive in a sheet obtained. On the other hand, in order to obtain an adhesive strength to be required, it is 
required to increase the tNckness In a layer of the thermal ly-and pressure-sensitive adhesive to a certain extent. 
Accordingly, the thermaJ!y-«nd pressure-sensitive adhesive cannot be coated up to a necessary amount of a coating 
layer in the photogravure priming, resulting In that there cannot be obtained a thermatly-and pressure-eensfttve adha- 

5 sive wtiich is capable of producing an adhesive strength to be roquirnd, In addition, since a coating speed '» large in the 
photogravure priming, a drying time of period is short For thai reason, even though an emulsion of a tiermafly-and 
pressure-sensitive adhesive can be coated over a base sheet rn the amount which is capable of producing an adhesive 
strength to be required, there (s a problem that It cannot be dried before a roiling process after printing. 
[0022] Further, when the thickness le thin In a layer of the adhesive in a cwwenticcra)thermally-and preeeure-tensttive 

10 adhesive sheet, in the case that it is stuck on a body to be stuck after producing tackiness by heating, an adhesive 
strength Is rnsutTci ent immediately after sticking. As a result, there is a problem that a thermally-and pressure-sensitive 
adhesive sheet is stripped In e packing process ore wrapping process tar glass bottles or PETbotttes. 
[0023] On the other hand, Ml-cdoration am be readily applied In an hk-jet recording method and, since the method 
is excellent In low- noise and printing q natty, it is rapidly coming in recent kito wide use. In the ink-jet recording method, 

is a water-based Ink is employed from a viewpoint of safeness and recording applkarbiBty, and printing is attained by 
spraying small drops of an ink from a nozzle toward a record ng sheet For that reason, quick absorption of an ink is 
required in the reccrrJng sheet Thai is, in a recording sheet having a low absorptive property, an ink is remained on the . 
surface ol a recording sheet over a long time of period even after termination of printing, resulting m that the recording 
sheet ts partially made dirty by a contact with a portion of a machine, a contact with a worker, and by laminating the 

so recording sheet Further, a large amount of ink sprayed is mixed ly flown out without absorption in an Image suction of 
a high density, resulting In that an Image becomes blurred. Stffl further, water resistance Is also required such that 
recorded images are not Uirred even in the case that the recording sheet is wet by water. 

[0024] On the other hand, there has been devstapsd a rscortfing sheet in *m!ch an adhesive layer ersnteirfng a 
delayed-tack type pressure-sensitive adhesive is formed on a base material so that H can be stuck on on article after 

** abxea, elnce It shews the tackiness by heating, a releasing peper ie not required and, morecver, It ha* a merit erf being 
capable ol readty sticking on vessels, etc. by a simple cjperetJon of heating. 

[0025] For exarrtpl a, JP-A-051 B979B Official Gaxette discloses a pressure-sensitive adhesive printing sheet in which 
a pressure-sensitive adhesive layer composed of a water-based delayed-tack type adhesive is coated on a pnoto-trane- 
» misUble ban* film such as a polyestsr fim, snd printing or printed characters ere tarm«d on Ihs surface or the pressure- 
sensitive adhesive layer. Furthar, JP-A-O8207426 Official Gazette cfedoses a street tar an Ink- jet recording in which one 
surlaca of a base materia! Is coated by an ink-eccaoting layer whfcn contains h tharmopiasflc resin such ae an ethytene- 
vinyt acetate copolymer and an acryBc nesin, a crystaline ptaatWzer, and a tacWftar. Still further, JP-A-003051170fficial 
Garotte cSccioses a delayed-tack type pressure-sensitive adhesive sheet in which at lead one surface of a bate mate- 
as rial is coated by an ink-accepting layer, and further, a delayecHadK layer composed of a pressure-sensitive adhesive 
such as a solid plaetJcuer and an ethytene-vfnyl acetate copolymer and a tacwier Is formed on the surface coated by 

py^^However, ^conventional recording sheet coated by a delayed-tack type pressure-sensitive adhesive layer has 
a disadvantage that an absorption property of an ink le low, and a charactere-printing property le poor. 

«> [0027] On the other hand, there is a probiem that in the case that a usual acrylic resin ie employed as a thermoplastic 
resin (a pressure-sensitive adhesive) of which a pressure-sensitive adhesive layer combined with an ink-accepting layer 
is composed, although an adhesive strength is high, a blocking resistance is low. Also, there is a problem that in the 
case that an ethylene- vinyl acetate copolymer Is employed as the thermoplastic resin (a pressure-sensBve adhesive), 
although a blocking resistance is excellent an ink-absorbing property end an adhesive strength are tow. 

* [0028] Further, there la Known a recording sheet In which there is formed a pressure-sensitive adhesive layer com- 
posed of a hot-me»t type pressure-sensitive adhesive or a d stayed -tack type pressure-sensitive adhesive. One surface 
of the recording sheet is an ink-absorbing layer being capable of recording characters, symbols, and designs, ate., and 
another surface of the recording sheet is a sticking laywr to an artkie (for example, a high-quairty paper, a coat-paper, 
a plastic film, glass, and a metal, etc.). 

» [0029] For »carrple, JP-A-0914&462 OflWal Gtuette discloses a thermally-adhesive type recording paper In which 
an ink-accepting layer is formed on one surface of a substrate, and there are formed (1) a hot-melt type pressure-sen- 
sitive adhesive containing asyndetic rubber, etc. as a base resin, and (2) a delayed-tack layer containing a thermoplas- 
tic resin which includes an acrylic resin, etc. and a sold plastkazer such asdicycfohexylphthalate on another surface of 
the substrate. Such the recording paper, particularly, the recording paper in which a delayed-tack layer is formed does 

« not have tackiness at ordinary temperatures. However, since the tackiness is produced by heating, there is an advan- 
tage that a releasing paper is not required, and It can be readily stuck to an article by an easy operation of heating. 
[0030] However, In the recording sheet having a hot-melt layer containing a hot-melt-type pressure-sen sitive adhesive 
such as a synthetic rubber, etc.. and the recording sheet having a d stayed -tack layer containing the solid plasficizer 
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such as dfcycfohaxyl phthatete. for example, if those are stored kt. haaped^^ap^c^B^al^ti™ 
o, period under a high temperature in the summer, there is caused a stalled btockr* ^^^*^^J" 
stuck each other. For that reason, there Is a problem that a cold reserving apparatus is required in order to prevent such 



s [00311 Atec, for example, in the case that there is formed the detayed-tacx layer containing the solid piasticiMrsuch 
a™r^^p f *Ze, when a coating solution containing a thermoplastic resfn and a soM plastfclxer te raated and 
"ed!^enpe^ire of not mere than 45«C is required in order to prevent manifestation of tartness by melting of. 
the solid plasBclzer. For that reason, there 18 a problem that prc^ucthrrty Is lowered In a sheet tor recording. 
On the other hand, as a label for stic*in 9 tD ves*** as tfase baWr* PCT botte* and 
» oped a shrink label in which an adhesive byer is formed on a therrmil^Hnkable film, whereby, a label * ffrmry f rxed 

Sertng layw3an adhesive layer primarily corrpeced ol a potvmn^resinare ^c^ty ^ ™ 
Further JP A-0431 1432 Official Gazette discloses a shrink label tor bottles having a thermally snrir^rtg r^operty at at 
,. least one dfredlon, in which there are successively tarnlrurter^ deigned ink layer, an •£"^0 ^JJ^S 
lized layer, and athennally-sensrtjve adhesive layer on one surface thereof. The .hnr^abel is rry^Wed cylrxto^ 
snaps. However, in the labels disclosed in the Offidal Gazettes, a high temperature such as 1B0-280 < *C or so is requrad 

To^r ra^Tc^lcK to a body to be sbx* at redely low temperature, » tw-n- 

» above a rSayed-tack label ha. been known. If an adheehre lever for the abov^deecribed shrink label to cc^ok^ 
Sadetay^tadclayar, It can be firmly stuck to bot«w, etc at a relatively low tempore However, ^«*apro6- 
l^that^ 

r*«*i * n dalavad-tac* layer, although a label can be once stuekto th, B bottles, etc, an aotwsive strencrm ends to lower 
K and the label Is apttobe pooled and. further, a printing portion becomes unclear by a decline of franeoajency. and 



fO^sif^Tsoivente are being converted from an c< 0 anfc-based one into a water*aaed one In afield rt a a*. 
a viewpoint ol environmental problems. However, there is a <!"^J^ n <» * <*™"«™* 



^r^n^ nasc^asedc^^ y- 



ther, men in the water-based coating agent, a staining r« 



m has been being required from B viewpoint at malnln- 



roomi * Theretal^aa a water-based coating agent having cnxesSntabtafurxtfonal groupa, there la proposed (for exam- 
P^.?£!££lB1 0 Official G»& 

r„l JT_ ..^..u .-^ a reG j n havtog an alkoxysilyl group which * one of hydrcfyzable silyf groups. By the use o* 

resin composition, although It became possible to obtain a wafer-based coating 



[0037] Ae a method for.rrprovlng a weatherabBIty and staining resistance In « ^'S^^! I 
iw BcncdvmerizBtion of a oolymwzable unsaturated monomer having a pdydlmethylsiloxano structure in a 

of the reactive polydimethylsiloxane rs k>w 



[0038] Further, whan It is intended to stably obtain « resin compot^jhere 
is the reactive poh/dimethytailoxane, resuffing In that the weatherabiity 



[0039] On the other hand, in a siding base material in a ceramic irxfusfry such as a c 

Ecomes?nfW Accordingly, an under coating is carried Months base ^^^^^^^ 
tor the purpose, there are required an excellent water resistance, weathsrabirtu and storage stability, etc until ustig 
fh(v«n* and adhesion to bcrtfttfie base materials and surface coating, 

raSm ^thTprtmerto be employed tor the purpose, there has been conventionally known a water-based resin com- 
Dosttion corttaining a water-soluble silicate and a synthesized resin. 

maw For example, OP-A-61238860 Official Gazette disctosea a a cornposltton containing a water-soluble sllcaie 
represented by me formula MjO-xSiaO (M Is an alkai metal, and x is a value of 2.0-4.5) and an m 
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sized emulsion and/or water-based solution. As an acrylic resin, there are disclosed an acryiate copolymer and a sty- 
rone-ocrylate copolymer, etc. 

[0043] Further, JP -A-071 02241 Official Gazette discloses a a composition containing an acrylte-emutelied resin and 
a lithium silicate represented by the formula UzO-nSiOa (n is a value of 3-8). According to examples of fte Official 
s Gazette, a methylmothacrylatatoirtyfacrytete copolymer is employed as the acryfic resin. 

[0044] Still further, JP-A-02308887 Ofltalal Gazette discloses a a composition contalnlnB an amUslon (A) of a vinyl 
copolymer having carbcoyllc groups and altaxysityl groups and (B) a lithium silicate InttiB sold components weight ratio 
Of (A):(B)=40:60-$0:10< 

[0045] However, in the composWorw described in the Official Gazettes, there Is a problem that storage staMHy, etc. 
to until using thereof is poor, and adhesion to a porous base material is insufficient 

DISCLOSURE OF THE INVENTION 

[0046] AccoraSngty, a purpose ol the present indention Is to provide a thermally-and pressure-sensitive adhesive and 

ib a thermally-and preesure-eeneitive adhesive sheet wNch have an exceSent bioddng resistance. 

[0047] Another purpose of the present invention is to provide a thermoplastic resin composition which cart be ther- 
mally dried at a higher temperature after coating, and which does not causa a blocking even in the case of storing for a 
long time of period, and to provide a Iherrrtafly- and pressure-sensitive adhesive end a thermally-and pressure-sensitive 
adhesive sheet which contain the thermoplastic resin composition. 

to [0046] Other purpose of toe present Invention la to provide a toermopieirttc raain ccrrpoaition and a thermatly-end 
pressure-sensitive adhesive which can be thermally dried at a higher tornperatura In the case of preparing a thermaily- 
and pressure-sensitive sheet by coating on a base material, and which has a high adhesive property and an excellent 
Kecking resistance. Further, an other purpose of ths present invention is to provtda a therm-ly-snd pressure-sens^ 
adhesrve sheet whteh Is high In rxodurfv^^ 

a even in the case of storing for a long time of period, and to provide a method for the preparation thereof. 

[0049] Still further, other purpose of tha present invention is to provide a thermoplastic reetn composition and a ther- 
mally- and pressure-sensitive aefhecive which can be thermally dried at a higher temperature in toe case of preparing 
a thermally- and press»*e-sensrfive adhesive sheet by coating on a base material and. further, which can maintain a 
duraWrty In a high adhesive property and transparency for a long time of period and. further, which is excellent in a 

30 blocking resistance. Besides, other purpose of the present toventton la to provide a thermaJJy-and pressure-sensitive 
adhesive sheet which is high in productivity and excellent In en ndheufve property and transparency and, further which 
does not cause a blocking even In the case of storing for a long time of period, and to provide a method tor the prepa- 

fj^ffl'^Jso. othar purposii of the present invention fa to provide a thermoplastic resin composition, a thermaly- and 
as pressure-sensitive adhesive, and a thermally- and preesure-eansitive adhesive sheet which do not adversely affect to 



[0061] Further, other purpose of the present Invention is to provide ■ thermally-and pressure-sensitive at 
a thermally- and pressure-sensitive adhesive sheet which are excellent in adhesp/B force, a holding power, and water 
resistance, and to provide a method tor the preparation thereof. 
40 [0052] SM further, other purpose of the present invtrtoon is to provide a thermally-and pressure-sensitrve adhesive 
and a thermally-and pressurMensHwe adhesive sheet which have a sufficient adhesive strength in practical uses, and 
which can be readily stripped and removed by hands without using boiled water, steam, and a water-oosed servant 
etc.. and to provide a method tor the preparation thereof. 

[OOSS] Besides, other purpose of tha present invention is to prwkJe a thermally-and pressure-sensitive adhesive and 
« a thermally- and pressure-sensitive adhesive sheet which can be readily stripped without remaining a pressure-sensi- 
tive adhesive layer on a body to be stuck even art a lapse of a long time of period after sticking, and to provide a method 
tor the preparation thereof. 

[0064] Also, other purpose of the present invention is to provide a thermalty-and pressure-sensitive adnestve ana a 
thermaHy-and pressure-sensitive adhesive sheet without remaining a pressura-sensltjva adhesive layer on a body tobe 
so stuck even at a lapse of a determined time of period after sticWng and, moreover, which can be readly stripped, and to 
provide a method for the preparation thereof. 

[0055] And alsa other purpose of the present invention is to provide a thermaDy-end pressure-sensitive adhesive 
sheet which can produce a sufficient adhesive force even by a small amount of coating volume of the thermally-and 
pressure- sensitive adhesive, and which can produce a sufficient adhesive force even at immediately after sticking. 
55 [0056] And also, other purpose of the present Irwerrtion is to provide a recording sheet which is excellent In an ink- 
absorbing property and printing property, and which can produce a sufficient adhesive property by thermally activating, 
and to provide a method for the preparation thereof. And also, other purpose of the present invention is to provide a 
recording sheet which is excellent in a blocking resistance, and to provide a method for the preparation thereof. 
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[00571 And also, other purpose of the present invention istoprc^e a recording she* |" "^^^^^ 
Kedon one surfac* tfTbase material, and a delayed** layer termed on ar»ther *^-^^*JW 

Tprintina property, and water repair*, and which can produce a suffice adhesN* force by thermaly actvatrg 
* moreover, which is excellent in a WocWnrj resiatanoa. 



and. moreover, which e excellent in a WocWnfl rewsmnoa. KhlrlfW> . 
roosal ^ al80i other pu™ of the present Invention Is to provide a enrlnMng label which can ^ ifrT ^^»* 
a^Crrr^nd which can maintain a h.gh adhesive property and traneparency tor a tor* time of 

And also, other purpose o< the present invention is to pr^de a water-based resin «*"P<^^ 

aX2on to a base material In a waterW coating ' ^^^^^^^^^ 
as an alhwvelM youp. and to provide a water-based coating agent containing tria watar-r^ao r^ncorn^»j^ 
Si ^2 purpose of the pr^t invention i, to provide a watar-based coating composition wbtehte 

, of a specdied ^'^^'^^^ZZu^tLin Mates to be ptestidzad by the simultaneous use ol two Wnda of 

* , tntSSc. (drop of a me.tng poirrf) is wftNn a certain ranc* ^""^^^f£ K^TwSr 
memng point of the solid plaster In a *™«'*-^ P"^?*^ 

haaflc I thermaiv-and pressure-sensitive adhesive at a determined condition on a base ™ 8 ^"^^"^~T 
^TitauLhhalH^ fered In a place at which tenperatuni « apt to relatively elevate, (7) capabSBy of being .read* 

a^^acrSTpotyrrier and a solid plaster. (10) In ^"tS^^ aS^rr^^- 

« ir^* ^^^arxe as a soi« p^ar 

^^SSL^a^^ ^ adding water to a resin solution obtained by awtotoo 

polymerization lainga P«^^^ ^ potymeriEarie unsaturated monomers, and a polymer*- 
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[0062] Based on the abwe descriptions, the present invention has bean completed. 

[0063] That b, the present invention provides a thermoplastic reein composition containing a thermoplastic resin and 
a solid plasficizer, characterized In that the solid plastcizer is at least one compound selected from the group of three 
Kinds of compounds {Qamuhiester compound of (A) (A1 ) an alcohol having a substituted cydohexane ring Of a substi- 
tuted cydDhexBna ring substituted by at least one of an alkyl group and having at least 3 carbons In the alky) group, or 
(A2) an alcohol having a bridged ring containing at least one ot a rix-membered carbon ring with (B) a potybaslc acid, 
(iia) a phosphorus compound having a melting point of 55-100*C or « phosphorus compound represented by the fol- 
lowing formulae (1a), (1b), (1c) or (S) 

0 

pU 

(lb) 



(la) 



R'O-P-OR 4 R 5 -P-R : 



[In the formulae, R 1 , R 3 , R 3 . R 4 . R 1 ". Ft 3 ", R 4 ", R 8 , R 8 , and R 7 are a hydrocarbon group or a heterocyclic group, respec- 
tively, A la a divalent hydrocarbon group or a heteroeydc group, kisOorl.nteen integer of 1-3, however. R 1 ", R 3 ", 
and R 4 * are not simultaneously a phenyl group or 4-t-butylphenyl group. R 1 , R 2 , and A In the formula (1a), R 3 . R 4 , and 
A in the formuta (1a), R u . R 3 *, and R**ln the formula (lb), R 1 , R=>, and R 4 In the formula (1c), R* Ffi, and R 7 In the 
formula (2) may farm a ring containing phosphorus atom by bonding of at least two groups, roepoctrvely.J. and (iiia) a 
diester compound of (C)(o1) hydroquinone or lesorginol wherein benzene ring may be substituted by an elkyl group, or 
(c2) catechol wtierein benzene ring Is suOstituted by an alkyl group with (D) an organic mcKiobasic add (hereinafter, tt 
is occasionally called as "the thermoplastic resin composition 1"). 

[0064] FLrther, Iha present invention provides a thermoplastic resin compos+tton containing a theonoplastic reain and 
a eolld plastldrer, characterized in that the solid plaBtWzer ie constnjctad by a combination of at lead two compound* 
selected from the group of tour kinds of compounds (i) a mu hi ester compound of (A) (A1) an alcohol having a substi- 
tuted cyciobexane ring or a substituted cyctoh eocene ring substituted by at least one of an alkyl gjotza and having at least 
3 carbons ii the akyt group, or (A2) an ftfcohol having a bridged ring containing at leasl one s«HTien*er^ carbon ring 
with (B) a potybaslc acid, (Ba) a phosphorus compound having a melting point of 55-100"C or a phosphorus compound 
represented by the foRowing formulae (la), (lb), (1c) or (2) 
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ft 



0 



^ 0 X 

(la) Clb) 



R l O-P-OR 4 R s -P~R r 



6 
R a 



nntheformilB8.B 1 .R 8 , R». R 4 , R 11 , R 8 *, B* Ft 5 . Ft 6 , and R 7 are a rr/drocarbon -jcx* or a heterocyclic "f**^ 
SaWW*; l^rocarbon group or heterocydfc ^ k k 0 or 1 l^T^ 5 ifiS! 

R*-are not simultaneously a phenyl or a 4-t-butyfohenyl ^ ^.^^'^ff^ 1 ^^^ 
in the formula (1a). R 1 *. fi 3 *, and R 4 * in the formula (1b). R 1 . R» and Ft* mine formula (1c). R* Fr.and R 7 ^thetor- 
ITa (2) may fcm, a ring conta^g phosphorus atom ponding of l^^S^^Sln 
daxybereena derivative, and frv) dloydohexvlphthalats (hereinafter, tt Is oocastonally called aa The thermoplastic raain 



a bridged ring containing al laaat ono of a aix-mambered carbon ring with (B) a potrybaalc add. and (II) a phaophorua 

compound (hereinafter, it is occastoraly callad as 'the thermoplastic resin comp()aiton 3"). 

■ f 00661 Ateo, the present inventJori provrders a thermoplastic resm compowbon contairwig a thermoplastic resin and a 
^ iaJtSar Serued .n tnat^tt pfasticizar Is a multi ael^a P«^<%^™™^ 7 *£ 
a morphotogfcal chango to a testes of a rat when It * continuously by a" era) ^^ ni ^^j° ™ rat tor 7 days 
in a dose of 1000 mo/kg (herelnattar. it la occasionally called aa "the therrtiopteHei ^^^Z^u*^^^^ 
[00671 And ateo. the present Invention provides a thermoplastic resin composition which corialna a thermoplastic 
, Saving a ^ tranX temperate of -10 to 25^ ard a ^ ^™^J T *?£^ 
based (homoplastic rasin composition dispersed in water, character** in that tha sold plaetiazer * a phosphews 
cornroud (hereinafter, it is «x»6*>r>a»y called as the thermoplastic resin imposition S"). 
^rS^Zpf^i Ir^antion provide, a thermal^ and pressure^ansltive adhesive 
d^bedXnStastiTrrasin composition a thermoplastic ream composition 1 , 2, 3, 4> or S (herelnattar, K la occasion- 
ally callad a* 1h» tbermally-ard pressua^ensltjve actieslve 1 "). .... 
[0069] And also, the present invention provides a thermaBy-and pressurewsHive adhesive contain mg a wmoplaa- 
ticVetin command a solid plastidzer, wherein thetherrrwptastic resin is constructed by an apo^ compound (9 
^ a of a pdymenz^e saturated compound (hrve^ft*, it * occasionally caled as "the thermaly- and 

- ---««-). 



S.S^ha^a&aiasilyl (hereinafter, rt is occasionally calad as the <hermaJly-and pressue-sensr- 

SoT^ h t^aJso. tha present invention provides a thermaly-and pressure^ensrfive adhesrve^ntarrno atr^moplas- 
Kfo and a solid plaatlcizer, wherein a weight average molecular weight (Mw) of the thermoplastic reein is 100,000- 
500.000 (hereinafter, it Is occasionally calad as The thermally- and pressure-sensitive adhesive 4"). t . 
SSS And also, the present invention provides a water^asad thermally- and pressure-senses a*ea»^cc<^ino 
S^l^c^nand a solid ptastidzar. characterized m that, decline of a meWng point in*aso)dpteatazerver- 
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sus a melting point of the solid plasScfeer in a thermally-and pressure-sensitive adhesive layer formed by heating the 
water-based Ihermally-and pressure-sensitive adhesive at *0"C for 2 minutes on a base sheet is less than 3*C (here- 
inafter, it is occasionaly called as "the Ihermally-and pressure-sensitive adhesive &). 

[0073] And also, the present invention provides a water-based thermally- and pressure-sertsitwe adhesive sheet 
wherein a pressure-sensitive adhesive layer composed of the above-described thermally -and pressure-GensitivB adhe- 
sive 1,2, 3, 4, or 5 is coaled on at least one surface of abase material (hereinafter, It Is occasionally caled as "the thar- 
mally-and prBsaiirB-sensrrjvB adhesive sheet 1"). 

[0074] And also, the present Invention provides a method for the preparation of a thermal ly-and pressure-sensitive 
adhesive sheet which comprises forming a pressure-sensitive adhesive layer composed of the thermally-and pressure- 
sensitive adhesive 1, 2, 3.4, or 5 by coating on at least one surface of a base material. 

[0076] And also, the present invention provides a thermally-and pressure-sensitive adheeve sheet wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfler, and a soBd plasucizer is 
coaled on at least one surface of a base material, characterized in that an adhesive strength when being stuck to a body 
to be stuck after tactfness is produced by heating the thermally-and pressure-sensitive adhesive sheet la 1 00 gf/25mm- 
600 gf/25mm at a period of 6 months lapse (hereinafter, It Is occasionally called as "the thermally-and pressure-sensi- 
tive adhesive sheet 2"). 

[00751 And also, the present invention provides a thermal ly-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier, and a soOd plasttdzer is 
coated on at least one surface of a base material, characterized m that a coating amount of the tfienmaBy-and pressure- 
sensitive adhesive Is ieesthan 5 grnt 2 , and an aeSwahfe force when being stucK to a brxiy to be sfefced after tackiness 
is genenrted by heating *e thermally-and pressure-sensitive adhesive sheet Is not less than 100 gffiSmm (hereinafter, 
it * occasionally called as the thermally-and pressure-sensitive adhesive sheet 3"). 

[0077] And alee, the present rnverrtkK! provides e recording sheet wherein en ink^bsorbing layer composed of an 
acrylrc^based rhymer corrtalni^ 

ptastlcizer Is formed on at least one surface of a base material (hereinafter, rt Is occasionaly called as the recording 
sheet 1"). 

[0078] And also, the present Invention provides a method tor the preparation of a recording sheet which comprises 
forming an ink-absorbing layer composed of an acrylic-based polymer containing 5-50% by mol of a hydrophiSie mono- 
mer which is a constructing monomer and a sold piasticizer on at least one surface of a base material 
[Ofjraj And also, tr>e proEem Invention provides a reccrtSrta sheet wtierein an Ink-absorbino layer is formed on at least 
one surface of a base materiel and a delayed-taok layer composed of a thermoplastic rosin, a solid piasticizer, and a 
tackfller la formed on another surface of a base material, the soDd piasticizer re at least one compound selected from 
the group of three Hnds of compounds (i) a mulSester compound of (A) {A1)an alcohol having a substituted cydori ex- 
ana ring or a substituted cydohawne ring substituted by at least ona of an alley) rjroup andrwing Mleast3«»rtx>n6 in 
the elkyi group, or (A2) an alcohol having a bridged ring containing el least one of a six -member ed carbon ring with <B) 
a polybaslc add, (lie) a phosphorus compound having a melting point oi 55-t00*C cr a rVrosphorus compound repre- 
sented by the following formulas (1a). (lb), (1c) or (2) 




(la) 



(lb) 



H l 0-P-0R* 



] 
0 
R 3 



(ic) 



12) 
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sus a melting point of the solid plasticizer in a thermally-and pressure-sensitive adhesive layer formed by heating the 
water-based thermally-and pressure-sensitive adhesive at 40°C for 2 minutes on a base sheet is less than 3°C (here- 
inafter, it is occasionally called as "the thermally-and pressure-sensitive adhesive 5"). 

[0073] And also, the present invention provides a water-based thermally- and pressure-sensitive adhesive sheet, 
wherein a pressure-sensitive adhesive layer composed of the above-described thermally-and pressure-sensitive adhe- 
sive 1 , 2, 3, 4, or 5 is coated on at least one surface of a base material (hereinafter, it is occasionally called as "the ther- 
mally-and pressure-sensitive adhesive sheet 1"). 

[0074] And also, the present invention provides a method for the preparation of a thermally-and pressure-sensitive 
adhesive sheet which comprises forming a pressure-sensitive adhesive layer composed of the thermally-and pressure- 
sensitive adhesive 1 , 2, 3, 4, or 5 by coating on at least one surface of a base material. 

[0075] And also, the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackifier, and a solid plasticizer is 
coated on at least one surface of a base material, characterized in that an adhesive strength when being stuck to a body 
to be stuck after tackiness is produced by heating the thermally-and pressure-sensitive adhesive sheet is 1 00 gf/25mm- 
600 gf/25mm at a period of 6 months lapse (hereinafter, it is occasionally called as "the thermally-and pressure-sensi- 
tive adhesive sheet 2"). 

[0076] And also, the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a Iher- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackifier, and a solid plasticizer is 
coated on at least one surface of a base material, characterized in that a coating amount of the thermally-and pressure- 
sensitive adhesive is less than 5 g/m 2 , and an adhesive force when being stuck to a body to be slicked after tackiness 
is generated by heating the thermally-and pressure-sensitive adhesive sheet is not less than 100 gf/25mm (hereinafter, 
it is occasionally called as "the Ihermalty-and pressure-sensitive adhesive sheet 3"). 

[0077] And also, the present invention provides a recording sheet wherein an ink-absorbing layer composed of an 
acrylic-based polymer containing 5-50% by mol of a hydrophilic monomer which is a constructing monomer and a solid 
plasticizer is formed on at least one surface of a base material (hereinafter, it is occasionally called as "the recording 
sheet 1"). 

[0078] And also, the present invention provides a method for the preparation of a recording sheet which comprises 
forming an ink-absorbing layer composed of an acrylic-based polymer containing 5-50% by mo! of a hydrophilic mono- 
mer which is a constructing monomer and a solid plasticizer on at least one surface of a base material. 
[0079] And also, the present invention provides a recording sheet wherein an ink-absorbing layer is formed on at least 
one surface of a base material and a delayed-tack layer composed of a thermoplastic resin, a solid plasticizer, and a 
tackifier is formed on another surface of a base material, the solid plasticizer is at least one compound selected from 
the group of three kinds of compounds (i) a multiester compound of (A) (A1) an alcohol having a substituted cyclohex- 
ane ring or a substituted cyclohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in 
the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a six-membered carbon ring with (B) 
a polybasic acid, (iia) a phosphorus compound having a melting point of 55-1 00*C or a phosphorus compound repre- 
sented by the following formulae (1a), (1b), (1c) or (2) 




(la 



(lb) 



r'o- 




Uc) 



(2) 
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(in the formula, R 31 is a hydrogen or a methyl group, and R 32 is a substituted alkyl group having an epoxy group or a 
epoxy group-equivalent compound) and/or (L) a polyvalent epoxy compound having at least two epoxy groups in the 
molecule with 95-50% by weight of (M) other polymerizable unsaturated monomers which are copolymerizable with the 
(K) a polymerizable unsaturated monomer and the (L) a polyvalent epoxy compound, and shell components are com- 
prised a copolymer of 2-50% by weight of (N) a polymerizable unsaturated monomer having carboxylic group with 98- 
50% by weight of (M) other polymerizable unsaturated monomers which are copolymerizable with the (N) a polymeriz- 
able unsaturated monomer having carboxylic group, and a water-soluble silicate (P) represented by general formula 
(XXXII) 

M 2 0«xSi0 2 (XXXII) 

(in the formula, M represents an alkali metal belonged to No. IA group in the periodic table, and x represents the number 
of 2.0-7.5) in a mixing proportion ratio of (O):(P)=10:1 -1 :10 by weight based on the solid content. 
[0084] It is to be noted that an "acrylic-based" monomer and a "methacrylic-based" monomer are named generically 
as a "(melh)acrylic-based" monomer in the present specification. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[Thermoplastic resin composition and thermally- and pressure-sensitive adhesive 1] 

[0085] The thermoplastic resin composition of the present invention contains a thermoplastic resin and a solid plas- 
ticizer. 

[0086] As the thermoplastic resin, there are enumerated, for example, an acrylic-based polymer containing 
(meth) acrylic acid or esters thereof as a monomer, which includes a homo or copolymer of a (meth)acrylate, a styrene- 
(meth)acrylate copolymer, a vinyl acetate- (meth)acrylate copolymer, an ethylene-(meth)acrylate copolymer, an ethyl- 
ene-(meth)acrylic acid copolymer, a (meth)acrylate-(meth)acry!ic acid copolymer, a styrene-acrylonitrile-(meth)acry!ate 
copolymer, a styrene-(meth)acrylate-(meth)acrylic acid copolymer, a styrene-acrylonitrile-(meth)acryiate-(meth)acrylic 
acid copolymer, an ethylene-vinyl acetate-(meth)acrylate copolymer, a vinylpyrrolidone-(meth)acrylate copolymer, and 
a siyrene-butadiene-(meth)acrylic acid copolymer; a vinyl acetate-based polymer containing vinyl acetate as a mono- 
mer such as a vinyl acetate resin and an ethylene-vinyl acetate copolymer; a synthetic rubber such as a styrene-buta- 
diene copolymer, an isobutyrene resin, an isobutyrene-isoprene copolymer, a butadiene resin, a styrene-isoprene 
copolymer, and an acrylonitrile-butadiene copolymer; natural rubbers; an ethylene-vinyl chloride copolymer, a vinyl 
chloride-vinylidene chloride copolymer, a vinylpyrrolidone-styrene copolymer, a chlorinated propylene resin, a urethane 
resin, and an ethylcellulose, etc. The thermoplastic resins may be solely or in combination of two or more kinds. 
[0087] A preferred thermoplastic resins include the acrylic -based polymer [for example, the acrylic-based polymer 
containing a (meth)acrylate as a monomer], the vinyl acetate-based copolymer, the synthetic resin, and the natural rub- 
bers, etc. Of the acrylic-based polymer, particularly, there are preferred the aery late- (meth)acrylate copolymer (for 
example, a copolymer of a C 2 .i 0 alkyl ester of acrylic acid and a C^alkyl ester of methacrylic acid), the acrylate- 
(meth)acrylate-(meth)acrylic acid copolymer [for example, a terpolymer of a C 2 .i 0 alkyl ester of acrylic acid and a 
4 alkyl ester of methacrylic acid and (meth)acrylic acid], and an acry!ate-styrene-(meth)acrylic acid copolymer [for exam- 
ple, a copolymer of a C 2 . 10 alkyl ester of acrylic acid and styrene and (meth)acrylic acid] which are an acrylic-based 
copolymer containing an acrylate (a C 2 . 10 alkyl ester of acrylic acid), a methacrylate (a alkyl ester of methacrylic 
acid), or styrene as a comonomer. 

[0088] Glass transition temperature (Tg) of the thermoplastic resin can be appropriately selected in consideration of 
kinds of a body to be stuck within a range in which an adhesive property and blocking resistance are not deteriorated 
when it is employed for a shrink label. In usual, it is -10 to 70*C or so. In the case that the glass transition temperature 
is less than -10°C, the blocking resistance is apt to lower. On the other hand, in the case that ihe glass transition tem- 
perature is too high, an adhesive property is apt to lower. 

[0089] It is to be noted that in the case that the solid piasticizer is, for example, a phosphorus compound, the glass 
transition temperature (Tg) of the thermoplastic resin is preferably -10 to 25°C or so, more preferably -5 to 20 4 C or so, 
and most preferably 0 to 15°C or so. 

[0090] In the thermoplastic resin composition 1 of the present invention, as a solid piasticizer, there are employed at 
least one compounds selected from the three kinds of components consisting of the above-described (i) a muftiester 
compound (a first compounds group), (iia) a phosphorus compound (a second compounds group), and (iiia) a diester 
compound (a third compounds group). 
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[(i) Multi ester compound] 

[0091] In the alcohol (A1) constructing the above-described multiester compound (i), as an alkyl group which is a sub- 
stituted group in the cyclohexane ring or the cyclohexene ring, there are enumerated methyl, ethyl, propyl, isopropyl, 
s butyl, isobutyl, s-butyl, t-butyl, pentyl, and hexyi groups, etc. 

[0092] A preferred alky! group includes an alkyl group having a carbon number of 1 -6 (particularly, 1 -4) or so such as 
methyl, isopropyl, and t-butyl groups. 

[0093] As the alcohol (A1) having the substituted cyclohexane ring or the cyclohexene ring which is substituted by the 
above-described one or more alkyl groups and has total carbon number of not less than 3, there are enumerated, for 

10 example, a substituted cyclohexanol represented by the formulae (l)-(VI I) described below, a substituted cyclohexenol 
represented by the formulae (VIII)-(X) described below, a substituted cyclohexanol having carbonyl group represented 
by the formulae (Xl)-(Xil), and a substituted cyclohexenol having carbonyl group represented by the formula (XIII). Fur- 
ther, as the alcohol (A2) having a bridged ring containing at least one of a six-membered carbon ring, there are enu- 
merated, for example, an alcohol having a bridged ring in which a bridge is formed by bonding of an alkylene group 

15 between two carbon atoms other than adjacent carbon atoms in the carbon atoms constructing the six-membered car- 
bon ring, for example, an alcohol having a norbomane ring represented by (XIV), (XV), (XVI), and (XVIII), an alcohol 
having a norbornene ring represented by (XVII) and (XIX), and an alcohol having an adamantine ring represented by 
(XX) and (XXI), etc. 
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(V) (VI) (VII) 

OH OH OH 

A yX xjx 

(VIII) (IX) (X) 

OH OH OH 

(XI) (XII) (XIII) 

OH OH 

(XIV) (XV) 

(XVI) (XVII) (XVIII) (XIX) 



OH GH 




(XX) (XXI) 



[0094] Of the alcohols, there are preferred the substituted cyclohexanol (A! I) which is substituted by one or more alkyl 
groups having total carbon number of not less than 3 in the substituted group, which is the alcohol represented by (I)- 
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(VII), the alcohol (A21) having a bridged ring containing at least one of a six-membered saturated carbon ring in which 
hydroxyl group or hydroxymethyl group is bonded, which is the alcohol having a norbornane ring represented by (XVI) 
and (XVIII) and the alcohol having an adamantine ring represented by (XX) and (XXI). 

[0095] Particularly, 3,3,5-trimethyIcyclohexanol represented by the above-described formula (!) is preferred from a 
viewpoint of a temperature for an appearance of thermally-sensitive tackiness and blocking resistance. 
[0096] The above-described polybasic acid (B) includes a polyvalent carboxylic acid, a polyvalent sulphonic acid, and 
a polyvalent phosphonic acid, etc. As the polyvalent carboxylic acid, there are exemplified a polyvalent carboxylic acid 
(phthalic acid, pyromerritic acid, cyclohexene-4,5-dicarboxylic acid, and trimerritic acid) corresponding to an acid anhy- 
dride (phthalic anhydride, pyromerritic anhydride, cyclohexene-4,5-dicarboxylic anhydride, and trimerritic anhydride) 
represented by the formulae described below, 

o> 

0 



0 0 0 MUUL 0 



and a polyvalent carboxylic acid (terephthalic acid, isophthalic acid) represented by the formulae described below. 
COOH COOH 

'> COOH 
COOH " 



[0097] In the above-described formulae, benzene ring may be substituted by a substituted group which includes an 
alkyl group (for example, C^alkyl group) such as methyl, ethyl, isopropyl, and t-butyl groups, an aryl group such as 
phenyl and naphthyl groups, an alkoxy group (for example, C-i^alkoxy group) such as methoxy and ethoxy groups, a 
halogen atom such as fluorine, chlorine, and iodine atom. 

[0098] Of the multiester compound (i) of the alcohol (A) with the polybasic acid (B), bis(3,3,5-trimethylcy- 
clohexyl)phthalate represented by the formula described below, 




is particularly preferred which is obtained by a reaction of 3,3,5-trimethylcyclohexanol represented by the formula (I) 
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with phthaltc anhydride. 

[0099] It is to be noted that the above-described 3,3,5-trimethyl cyclohexanol contains a cis-compound and trans- 
compound which are a geometrical isomer by a relationship of a steric position of hydroxyl group and 5-position methyl 
group. In the present invention, there can be employed a multiester obtained from any of isomers thereof. Further, there 
can be also employed a multiester obtained from a mixture of the isomers. For example, as the above-described 
bis{3,3,5-trimethy]cyclohexyl)phthalate, there may be employed any one of bis(trans-3,3,5-trimethylcyclohexyl)phtha- 
late, bis{cis-3,3,5-trimethylcyclohexyl)phthalate, and a mixture thereof. In the case that bis(3,3,5-trimethy!cy- 
clohexyl)phthalate is employed as a solid plasticizer, a ratio [trans-compound/cis-compound] of the trans-compound 
with respect to the cis-compound is preferably 0/100-40/60. more preferably 0/100-15/85, most preferably 0/100-5/95 
in view of an initiating temperature of plasticization and, above all, bis(cis-3,3,5-trimethylcyclohexyl)phthalate is prefer- 
ably employed solely. 

[0100] Further, as the above-described multiester compound (i), there are preferably employed bis(1-adamantyl)iso- 
phthalates which may have alky I groups {for example, a C M alkyl group) such as methyl group in the adamantine ring, 
which include bis{1 -adamantyl) isophthalate (a melting point of 141 °C) and bis{3,5-dimethyl-1-adamantyl)isophthalate 
(a melting point of 88°C); bis(1-adamantyl)tereph1ha!ates which have at least one alkyl groups (for example, a C-,. 4 alkyl 
group) such as methyl group in the adamantine ring, which includes bis(3,5-dimethyl-1-adamantyl)terephthalate (a 
melting point of 176°C); and bis(1 -adamantyl)phthalates which may have alkyl groups (for example, a C M alky! group) 
such as methyl group in the adamantine ring, which include bis(1 -adamantyl) phthalate and bis(3,5-dimethyl-1-ada- 
mantyl)phthalate, etc. 

[0101 ] , The above-described multiester compound (i) can be prepared by a publicly-known or conventional esterif ica- 
tion method from the alcohol (A) and the polybasic acid (B) or a reactive derivative therefrom (for example, an acid 
anhydride, an acid halide, and an active ester). For example, the above-described multiester compound (i) can be 
obtained by allowing to react the alcohol (A) with the polybasic acid (B) under the presence of a catalyst which is a pro- 
tonic acid, for example, by allowing to react in a solvent such as toluene, and then removing by-produced water. 
[0102] A melting point of the multiester compound (i) preferably ranges in 70-1 60*C or so. In the case that the melting 
point in the multiester compound (i) is lower than 70 9 C, a blocking resistance is apt to lower and, in the case of exceed- 
ing 160°C, it requires a long time for melting, whereby, it is anxious that productivity lowers or a base material is deteri- 
orated. The multiester compound (i) is employed solely or in combination two or more kinds. 

[(iia) Phosphorus compound] 

[0103] The previously-described phosphorus compound (iia) includes phosphates, phosphites, and phosphines, etc. 
As the previously-described phosphorus compound (iia) having a melting point of 55-1 00"C, there are enumerated 
compounds represented by the formula (1) or (2) described below, 




[in the formulae, R 1 -R 7 represent a hydrocarbon group or a heterocyclic group, respectively, A represents a divalent 
hydrocarbon group or heterocyclic group, k represents 0 or 1, m represents an integer of 0-3. R 1 , R 2 , and A (when m=1 
to 3), R 3 , R 4 , and A (when m=1 to 3), R 1 , R 3 , and R 4 (when m=0), R 5 , R 6 , and R 7 may form a ring containing phospho- 
rus atom by bonding of at least two groups each other, respectively.]. 

[0104] The previously-described compound represented by the formula (1) includes a compound represented by the 
formulae (1a), (1b), and (1c) described below, 
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[in the formulae, R 1 , R 2 , R 3 , R 4 , R 1a , R 3a , R 4 ", R 5 , R 6 , and R 7 represent a hydrocarbon group or a heterocyclic group, 
respectively, A represents a Afunctional hydrocarbon group or heterocyclic group, k represents 0 or 1 , n represents an 
integer of 1 -3. R 1a , R 3a , and R 4a are not simultaneously a phenyl group or 4-t-butylphenyl group. R 1 , R 2 , and A, R 3 , R 4 , 
and Ainthe formula (1a), R 1a , R 3a , and R 48 in the formula (1b), R 1 , R 3 . and R 4 in the formula (1c) may form a ring con- 
taining phosphorus atom by bonding of at least two groups each other, respectively.] 

[0105] The hydrocarbon group in the previously-described R 1 -R 7 , R 1a , R 3a , and R 4a includes an aromatic hydrocar- 
bon group, a cycloaliphatic hydrocarbon group, and an aliphatic hydrocarbon group. The hydrocarbon groups may have 
a substituent. 

[01 06] The previously-described aromatic hydrocarbon group includes a phenyl group and a naphthyl group, etc. The 
cycloaliphatic hydrocarbon group includes a cycloalkyl group such as a cyclopentyl group, a cyclohexyl group, and a 
cyclooctyl group; a cycloalkenyl group such as a cyclopenlenyl group and a cyclohexenyl group; and a hydrocarbon 
group having a bridged ring such as norbonyl group, bicyclo[4.3.0]nonyl group, and an adamantyl group, etc. The 
aliphatic hydrocarbon group includes an alkyl group having a carbon number of 1 -1 2 or so such as a methyl, ethyl, pro- 
pyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, hexyl, octyl, and decyl groups; an alkenyl group having a carbon number 
of 2-12 or so such as a vinyl, ally!, and 1 -hexenyl groups; an alkinyl group having a carbon number of 2-12 or so such 
as an ethynyl and propynyl groups. 

[0107] As the substituent which may be contained in the previously-described hydrocarbon group, for example, there 
can be exemplified a halogen atom such as fluorine, chlorine, and bromine; a C 1 -C 4 alkyl group such as a methyl, ethyl, 
propyl, isopropyl, isobutyl, s-butyl, and 1-butyl groups; a cycloalkyl group such as cyclohexyl group; an aryl group such 
as phenyl group; a C 1 -C 4 alkoxy group such as a methoxy, ethoxy, and isopropoxy groups; an allyroxy group such as 
phenyloxy group; an alkoxycarbonyl group such as methoxycarbonyl group; an acyl group such as acetyl group and 
benzoyl group; an acyloxy group such as acetyloxy group; cyano group; nitro group; hydroxyl group; carboxyl group; 
and an oxo group, etc. 

[0108] As a typical example of the previously-described aromatic hydrocarbon group, there can be enumerated phe- 
nyl group; a phenyl group having a halogen atom such as 2-chlorophenyl group, 3-chlorophenyl group, and 4-chloroph- 
enyl group, a phenyl group having a C r C 4 alkyI group such as 2-methylphenyl group, 3-methylphenyl group, 4- 
methylphenyl group, 2,3-dimethylphenyl group, 2,4-dimethylphenyl group, 2,6-dimethylphenyl group, 2-ethylphenyl 
group, and 4-t-butylphenyl group. As a typical example of the previously-described cycloaliphatic hydrocarbon group, 
there can be enumerated cyclopentyl group, cyclohexyl group, cyclohexenyl group, 3,3,5-trimethylcyclohexyl group, 3- 
oxo-1 ,5,5-trimethylcyctohexyl group, 6-oxo-2,4,4-trimethy!cyclohexyl group, and 1,7,7-trimethylnorbornane-2-yt group, 
etc. As a typical example of the previously-described aliphatic hydrocarbon group, there can be enumerated an alkyl 
group bonded by an aryl group (an aralkyl group) such as benzyl group, 2-methylphenylmethyl group, and 2-phenylethyl 
group, etc. 

[0109] The heterocyclic group in the previously-described R 1 -R 7 , and R 1a , R 3 *, and R 4a includes a heterocyclic group 
containing oxygen atom such as 2-furyl group, morphonyl group, and tetrahydropyranyl group; a heterocyclic group 
containing sulphur atom such as 2-thienyl group; a heterocyclic group containing nitrogen atom such as 1-pyrolyl group, 
2-pyridyl group, piperidino group, and 2-quinoryl group. The heterocyclic groups may have a substituent. 
[0110] The substituent includes the substituent, etc. exemplified in the previously-described hydrocarbon group. 
[0111 ] The divalent hydrocarbon group in the previously-described A includes a divalent aromatic hydrocarbon group, 
a divalent cycloaliphatic hydrocarbon group, and a divalent aliphatic hydrocarbon group. The hydrocarbon groups may 
be combined by at least two thereof through or not through a bonding group such as oxygen atom, sulphur atom, and 
carbonyl group and, further, those may have a substituent. The substituents include a group such as the substituents 
exemplified as a substitu ent which may be possessed by the hydrocarbon g roup in the previously-described R 1 -R 7 , etc. 
[0112] As thedivalent aromatic hydrocarbon group, for example, there are enumerated 1 ,2-phenylene, 1 ,3-phenylene, 
1,4-phenylene, 1,4-naphthylene, and biphenylene groups, etc. As thedivalent cycloaliphatic hydrocarbon group, there 
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are enumerated a cycloalkylene group such as cydohexylidene, 1,2-cyclopentylene, 1 ,2-cyclobexylene, 1 ,3-cyc!ohex- 
ylene, and 1,4-cyclohexytene groups; a cycloalkenylene group such as 2-cyc!ohexene-1 ,4-diyl group, a divalent bridged 
ring group such as adamantine-1 ,3-diyl, etc. Further, as the divalent aliphatic hydrocarbon group, there are enumerated 
an alkylene group having a carbon number of 1-6 or so such as methylene, ethylene, trimethylene, 2-methyltri methyl- 
ene, 2,2-dimethyltrimethylene, and tetramethylene groups; an alkenylene group having a carbon number of 2-6 or so 
such as propenylene group; and an alkinylene group having a carbon number of 2-6 or so such as propylene group, etc. 
[01 13] As a typical example of the divalent hydrocarbon group in the previously-described A, there can be exemplified 
1 ,2-phenylene, 1,3-phenylene, 1,4-phenylene, 1 ,4-naphtylene, 1,1-diphenylmethane-4',4"-diy1, 1,1-diphenylethane- 
4',4"-diyl, 2,2-diphenylpropane-4',4"-diyl, 2,2-diphenylbiitane-4',4"-diyl 1 4,4'-biphenylene, 1 ,4-cyclohexyiene. 1,5,5-tri- 
methylcyclphexane-1 ,3-diyl, 6-oxo-2,4,4-trimethylcyclohexane-1,2-diyl, -CH 2 -1,4-cyclohexylene-CH 2 -, 1 ,1-dicycIohex- 
ylethane-4',4"-diyl, 2,2-dicyclohexylpropane-4',4"-diyl, 2,2-dicyclohexylbutane-4',4,"-diyl, adamantine-1, 3-diyl, 5,7- 
dimethyladamantine-1 ,3-diyl, trimethylene, 2-methyltrimethylene, 2,2-dimethyltrimethylene, and tetramethylene groups, 
etc. 

[01 14] The divalent heterocyclic group in the previously-described A includes a divalent group in which two hydroxyl 
groups are removed from a multivalent heterocyclic alcohol or phenol (for example, saccharides such as isosorbide, 
isomannide, sucrose, and lactose). 

[01 1 5] The hydrocarbon groups may be combined by at least two groups through or not through a bonding group such 
as oxygen atom, sulphur atom, carbonyl group, and carbonyloxy group and, further, those may have a substituent. The 
substituents include a group such as the substifuents exemplified as a substituent which may be possessed by the 
hydrocarbon group in the previously-described R 1 -R 7 , etc. 

[01 1 6] Also, the previously-described divalent hydrocarbon group and heterocyclic group may be combined through 
the previously-described bonding groups. 

[0117] In the previously-described formula (1a). it is preferred that at least one of R 1 -R 4 (particularly, all R 1 -R 4 ) is an 
aromatic hydrocarbon group. Further, a preferred A includes a divalent hydrocarbon group containing at least one diva- 
lent aromatic hydrocarbon group such as 1 ,3-phenylene group, and a hydrocarbon group containing at least one diva- 
lent cycloaliphatic hydrocarbon group such as -CH 2 -1 ,4-cyclohexylene-CH 2 -. n is 1 or 2, and particularly, it is preferably 



[0118] As a specific example of the phosphorus compound represented by the formula (1a), for example, there are 
enumerated diphosphates such as 1.4-cyclohexanedimethanol bis(diphenylphosphate) (a melting point; 97°C) and 
resorcinol bis[di(2,6-dimethylphenyl)phosphate] (a melting point: 95°C), etc. 

[0119] A preferred compound in the phosphorus compound represented by the previously-described formula (lb) 
includes a compound in which all R 1a , R 3a , and R 4a are an aromatic hydrocarbon group or an aralkyl group, and cyclic 
phosphates in which at least two groups in the R 1a , R 3a , and R 48 form a ring containing phosphorus atom by bonding 
each other, etc. 

[0120] As a specific example of the compound (phosphates) represented by the formula (1 b), for example, there are 
enumerated cyclic triaryl phosphates which contain a phosphorus atom as a constructing atom in the ring such as tri(4- 
methylphenyl) phosphates (a melting point: 78°C) which is a tri(methylphenyl) phosphate, and a triaralkyl phosphate 
such as tribenzylphosphate (a melting point: 65 0 C), and a compound (a melting point: 95-1 10°C) represented by the 
formula (3) described below. 



[0121] In the formula (1c), it is preferred that R 1 -R 4 are an aromatic hydrocarbon group or an aralkyl group. 

[0122] As a specific example of the compound (phosphites) represented by the formula (1 c), for example, there are 

enumerated a triaryl phosphite such as tri(4-t-butylphenyl)phosphite (a melting point: 75°C). 

[0123] In the previously-described formula (2), R 5 -R 7 are preferably an aromatic hydrocarbon group. As a specific 

example of the compound represented by the formula (2), for example, there are enumerated triaryl phosphines such 

astriphenyl phosphine (a melting point: 80*C) and tri(3-methylphenyl)phosphine (a melting point: 100°C). 

[0124] The phosphorus compounds can be obtained by a well-known or publicly-known method. For example, the 

phosphates can be obtained by allowing to react dichloromonophosphate such as phosphorus oxychloride and aryl- 

dichlorophosphate or chlorodiphosphate such as diarylchlorophosphate with a compound containing hydroxyl group 

(an alcohol or a phenol) which corresponds to a desired compound, optionally, under the presence of a base such as 



1. 
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piridine. 

[0125] The cyclic phosphates which contain a phosphorus atom as a constructing atom in the ring can be obtained 
by using a two or more valent, preferably, three or more valent (for example, three or four valent) compound containing 
hydroxyl groups [for example, 1,1,1-tris(hydroxymethyl)ethane and pentaerythritol, etc.] as the previously-described 
compound containing hydroxyl groups. 

[0126] Further, the phosphites can be obtained, for example, by allowing to react phosphorus trichloride with an alco- 
hol or a phenol which corresponds to a desired compound, optionally, under the presence of a base. Still further, phos- 
phines (triphenyl phosphines, etc.) can be obtained, for example, by allowing to react phosphorus trichloride with a 
Grignard reagent (phenylmagnesium bromide, etc.) which corresponds to a desired compound. 
[0127] It is to be noted that in the phosphorus compound represented by the previously-described formulae (1a), (1 b), 
(1c) or (2), the melting point may be not always a range of 55-100°C, for example, it may be 50-1 60°C or so, preferably 
55-1 05°C or so. In the case that the melting point is excessively low, a blocking resistance is apt to low and, contrarily, 
in the case that it is excessively high, it requires a time of period for melting, and it is anxious that productivity lowers 
and a base material deteriorates. The phosphorus compound (iia) may be employed solely or in combination of two or 
more kinds. 

I(iiia) Diester compound] 

[0128] In the previously-described diester compound (iiia), as an alky] group which is a substituent on a benzene ring 
in hydroquinone, resorcinol, and catechol, there can be enumerated an alkyl group having a carbon number of 1-6 or 
so such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl, and hexyl groups. Of those, there is 
preferred an alkyl group having a carbon number of 1-4 or so such as methyl group. 

[0129] Substituent number of an alkyl group is 0, or 1 -4 (preferably 1 -3, more preferably 2 or 3) in the benzene ring 
of hydroquinone or resorcinol. Further, substituent number of an alkyl group is 1 -4, preferably 1 -3, and more preferably 
2 or 3 in the benzene ring of catechol. In the case that the substituent number of an alkyl group is plural, the alkyl group 
may be identical or different. 

[0130] In the previously-described component (C), substituent groups other than the alkyl group may be bonded in 
the benzene ring. As such the substituent groups, there are enumerated, for example, a halogen atom such as fluorine, 
chlorine, and bromine; hydroxy] group; an alkoxy group (for example, a C 1 . 4 alkoxy group) such as methoxy and elhoxy 
groups; an aryloxy group such as phenoxy group; an acyloxy group such as acetyloxy, propionyloxy, benzoyloxy groups; 
carboxyl group; aikoxy carbonyl group such as methoxy carbonyl group and ethoxy carbonyl group; cyano group; and 
nitro group, etc. Further, in the previously-described benzene ring, there may be condensed a 3-8 membered aromatic 
or nonaromafic carbon ring or heterocyclic ring such as cyclopentane ring, cyclohexane ring, benzene ring, and tetrahy- 
drofuran ring. 

[0131 ] As the previously-described (d) hydroquinone or resorcinol in which benzene ring may be substituted by an 
alkyl group, there are exemplified, for example, hydroquinone, methylhydroquinone, 2,3-dimethylhydroquinone, 2,5- 
di methyl hydroquinone, 2,6-dimethylhydroquinone, trimethylhydroquinone, resorcinol, 4-methylresorcinol, 5-methylre- 
sorcinol, 2,5-dimethylresorcinol, 4,6-dimethylresorcinol, and 2,4,6-trimethylresorcinol, etc. 
[0132] Further, as the catechol (c2) in which benzene ring is substituted by an alkyl group, there are enumerated, for 
example, 3-methylcatechol, 4-methylcatechol, and trimethylcatechol, etc. 

[0133] The previously-described organic monobasic acid (D) includes an aliphatic, cycloaliphatic, aromatic, and het- 
erocyclic monobasic acids (a carboxylic acid, sulphonic acid, etc.). Of those, an aliphatic, cycloaliphatic, and aromatic 
monocarboxylic acids are preferred. 

[0134] As the aliphatic monocarboxylic acid, there are exemplified, for example, an aliphatic monocarboxylic acid hav- 
ing a carbon number of 1-6 or so (preferably, an aliphatic monocarboxylic acid having a carbon number of 1-4 or so, 
particularly, acetic acid) such as formic acid, acetic acid, propionic acid, butylic acid, isobutylic acid, valeric acid, isova- 
leric acid, and pivalic acid. 

[0135] Further, as the cycloaliphatic monocarboxylic acid, there are enumerated a 3-8 membered cycloalkane car- 
boxylic acid such as cyclopentane carboxylic acid and cyclohexane carboxylic acid. 

[0136] As the aromatic carboxylic acid, there are included, for example, an aromatic carboxylic acid such as benzoic 
acid, toluic acid, and naphthoic acid which may have at least one substituent groups such as an alkyl group (an alkyl 
group having a carbon number of 1 -4), an alkoxy group (an alkoxy group having a carbon number of 1 -4), and a halogen 
atom (fluorine, chlorine, and bromine, etc.) in the aromatic ring. 

[0137] As a typical example of the previously-described diester compound, there are exemplified hydroquinone diac- 
etate (a melting point: 123°C), trimethylhydroquinone diacetate (a melting point: 109°C), 3,4,5-trimethylcatechol diace- 
tate (a melting point: 120°C), etc. 

[0138] The the above-described diester compound can be obtained by allowing to react, for example, the previously- 
described component (C) with the previously-described organic monobasic acid or reactive derivative thereof (for 
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example, an acid halide, an active ester, and an acid anhydride, etc.) (D) according to a publicly-known esterification 
method, optionally, under the presence of an acidic catalyst or a basic. 

[0139] Further, a diester compound of 3, 4,5-trimethyl catechol with the organic monobasic acid can be obtained by 
allowing to react 2,6,6-trimethylcyclohexene-2-en-1 ,4-dion(ketoisophorone) with an acylating agent (an acid anhydride, 
an acylhalide, and enolesters, etc.) corresponding to the previously-described organic monobasic acid under the pres- 
ence o! an acidic catalyst. 

[0140] In the method, as the acidic catalyst, there can be employed any of a protonic acid and a Lewis acid. As the 
protonic acid, there are enumerated a super strong acid (SbF 5 , SbF 5 -HF, SbF 5 -FS0 3 H, and SbF 5 -CF 3 S0 3 H, etc.), an 
organic or inorganic acid such as sulfuric acid, hydrochloric acid, phosphoric acid, f luoboric acid, p-toluene sulphonic 
acid, chloroacetic acid, picric acid, and a heteropolyacid, etc. Further, as the Lewis acid, there are exemplified, for 
example, BF 3 , B^O^H^. A!CI 3 , and FeCI 3l etc. 

[0141] Use amount of the catalysts is 0.001-20% by mol, and preferably 0.01-15% by mol or so. 
[0142] Still further, as the previously-described catalyst, a solid acidic catalyst can be also employed. The solid acidic 
catalyst includes a strong acidic ion-exchange resin [for example, a styrene-divinylbenzene sulphonic acid-based ion- 
exchange resin such as Amberlist 15 (manufactured by Organo, Ltd.)]; a super strong acidic resin [for example, a fluor- 
ized sulphonic acid resin such as Naphion NR50 (manufactured by Aldrich, Ltd.)]; an aluminosilicate such as a zeolite 
or a silica-alumina, or an inorganic oxide (including a composite oxide); and a solid acidic catalyst in which the previ- 
ously-described protonic acids or Lewis acids are carried on a carrier (for example, graphite, a metal sulphate, a metal 
chloride, an activated carbon, an ion-exchange resin, a zeolite, an alumina, a silica, a silica-alumina, silica-tiiania, silica- 
zirconia, t'rtania-zirconia, and kaolin, etc., particularly, a porous carrier). Use amount of the solid acidic catalyst is 0.1- 
1 000% by weight, and preferably 5-1 00% by weight or so based on the ketoisophorone. 

[0143] Use amount of the previously-described acylation agent is, for example, not less than 2 mol, and preferably 3- 
10 mol based on 1 mol of the ketoisophorone. The acylation agent may be also employed as a solvent. 
[0144] The reaction of the ketoisophorone with the acylation agent may be also carried out in the absence of a solvent, 
or may be also carried out in the presence of a solvent. As the solvent, there are enumerated hydrocarbons such as 
hexane. octane, octene, cyclohexane, cyclohexene, benzene, toluene, and xylene; carboxylic acids such as acetic acid 
and propionic acid; halogenated hydrocarbons such as methylene chloride, 1,2-dichloroethane, chlorobenzene, and 
dichlorobenzene; ethers such as diethylether, dibutylether, tetrahydrofran, dioxane, and ethyleneglycol dimethylether; 
ketones such as acetone and methylethyl ketone; and amides such as N.N-dimethylformamide and N-methylpyrro- 
lidone, etc. 

[0145] Reaction temperature is, for example, 0-150°C, and preferably 10-100°C or so in the reaction of the ketoiso- 
phorone with the acylation agent. The diester compound produced can be refined by a separation means of filtration, 
concentration, extraction, recrystallization, and a column chromatography which are a usual separation means for refin- 
ing. 

[0146] It is to be noted that 3, 4,5-trimethyl catechol can be obtained by allowing to react thus-obtained diester com- 
pound of 3,4,5-trimethyl catechol with the organic monobasic acid with water under the presence of an acid, for exam- 
ple, the previously-described protonic acid and the solid acidic catalyst. In the case, water is usually employed in an 
excessive amount with respect to the diester compound. Reaction temperature is 40-100'C or so in the hydrolysis reac- 
tion. 3,4,5-trimethyl catechol produced can be isolated by, for example, the previously-described refining means for sep- 
aration. 

[0147] Although melting point of the diester compound (iiia) may be, for example, even 50-160°C or so, it is preferably 
90-130°Corso. 

[0148] In the case that the melting point of the diester compound (iiia) is too low, a blocking resistance is apt to lower 
and, contrarily, in the case of being too high, it requires a long time for melting, resulting in that it is afraid that produc- 
tivity lowers and a base material is deteriorated. The diester compound (iiia) may be employed solely or in combination 
of two or more kinds. 

[0149] Since the thermoplastic resin composition 1 of the present invention contains a specified solid plasticizer, tack- 
iness is produced at a higher temperature, and a thermoplastic resin can be readily plasticized by melting at a sticking 
temperature of a label. Accordingly, even though a thermally-and pressure-sensitive adhesive sheet obtained using the 
plasticizer is stored for a long time of period, a blocking is not caused. Further, in the case that a thermally-and pres- 
sure-sensitive adhesive sheet is prepared by coating the thermoplastic resin composition as a water-based composition 
onto a base material, it can be thermally-dried at a higher temperature, resulting in that productivity of the sheet can be 
improved. 

[0150] In the thermoplastic resin composition 2 of the present invention, at least two kinds of compounds are exem- 
plified in combination from 4 kinds of compounds groups of the previously-described multiester compound (a first group 
of compounds) (i), phosphorus compound (a second group of compounds) (iia), dioxybenzene derivative (a third group 
of compounds) (iii), and dicyclohexylphthalate (a fourth group of compounds) (iv) which are a solid plasticizer. 
[0151] As the multiester compound (i) and the phosphorus compound (a second group of compounds) (iia), there are 
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exemplified the same multiester compound (i) and phosphorus compound (iia) as in the previously-described thermo- 
plaslic resin composition 1. 

[0152] The previously-described dioxybenzene derivative (iii) includes hydroquinone, resorcinol, catechol, and deriv- 
atives thereof. As the derivatives, there are enumerated an alkyl-substituted compound in which benzene ring is substi- 
tuted by 1-4 pieces of an alkyl group such as methyl group, a mono- or diether compound (for example, a mono- or 
dialkylether compound such as methylether, and a mono- or diarylether compound such as phenylether) in which at 
least one hydroxyl group of two hydroxy! groups is etherized, and a mono- or diester compound (for example, a mono- 
or diester compound of an aliphatic carboxylic acid such as an acetate, a mono- or diester compound of an aromatic 
carboxylic acid such as a benzoate) in which at least one hydroxyl group of two hydroxyl groups is esterified, etc. Ben- 
zene ring in the ether compound and ester compound may be substituted by a substituent such as an alkyl group which 
includes methyl group, etc. 

[0153] A preferred dioxybenzene derivative includes the previously-described hydroquinone or resorcinol (iiia) (A) 
(A1) in which the benzene ring may be substituted by an alkyl group, or catechol (A2) in which the benzene ring is sub- 
stituted by an alkyl group, and the diester compound (B) with the organic monobasic acid. 
[0154] As combination modes of the previously-described 4 kinds of the compounds (i)-(iv), there are enumerated (1) 
a combination of the multiester compound (i) with the phosphorus compound (iia), (2) a combination of the multiester 
compound (i) with the dioxybenzene derivative (iii), (3) a combination of the multiester compound (i) with the dicyclohex- 
ylphthalate (iv), (4) a combination of the phosphorus compound (iia) with the dioxybenzene derivative (iii), (5) a combi- 
nation of the phosphorus compound (iia) with the dicyclohexylphthalate (iv), (6) a combination of the dioxybenzene 
derivative (iii) with the dicyclohexylphthalate (iv), (7) a combination of the multiester compound (i) with the phosphorus 
compound (iia) and the dioxybenzene derivative (iii), (8) a combination of the multiester compound (i) with the dioxy- 
benzene derivative (iii) and the dicyclohexylphthalate (iv), (9) a combination of the phosphorus compound (iia) with the 
dioxybenzene derivative (iii) and the dicyclohexylphthalate (iv), (10) a combination of the multiester compound (i) with 
the phosphorus compound (iia), the dioxybenzene derivative (iii), and the dicyclohexylphthalate (iv). Of those, there is 
preferred a combination including compounds contained in the at least two kinds of compounds group of 3 kinds of 
compounds group of the previously-described multiester compound (i), the phosphorus compound (iia), and the dioxy- 
benzene derivative (iii). 

[0155] There is not particularly limited a mixing proportion of a compound contained in one kind of compounds group 
in the previously-described 4 kinds of compounds group with a compound contained in other compounds group and, 
for example, the former compound/the latter compound (weight ratio) is 1/99-99/1 , preferably 5/95-95/5, more prefera- 
bly 10/90-90/10, particularly, 20/80-80/20 (for example, 30/70-70/30) or so. 

[0156] In the thermoplastic resin composition 3 of the present invention, the previously<fescribed multiester com- 
pound (i) is employed in combination with the phosphorus compound (ii) as a solid plasticizer. The multiester compound 
(i) is the same multiester compound as in the previously-described thermoplastic resin composition 1 . The phosphorus 
compound (ii) includes phosphates, phosphites, and phosphines. As a preferred phosphorus compound (ii), there is 
enumerated the phosphorus compound (iia) to be employed in the previously-described thermoplastic resin composi- 
tion 1 . The phosphorus compound (ii) includes, for example, triphenyl phosphate and tri(p-t-butylphenyl)phosphate, etc. 
The multiester compound (i) and the phosphorus compound (ii) may be employed solely or in combination of two or 
more kinds, respectively. 

[0157] Proportion of the multiester compound (i) with respect to the phosphorus compound (ii) is not particularly lim- 
ited and, for example, the former compound/the latter compound (weight ratio) is 1/99-99/1 , preferably 5/95-95/5, more 
preferably 10/90-90/10, particularly, 20/80-80/20 (for example, 30/70-70/30) or so. 

[0158] Since the thermoplastic resin compositions 2 and 3 of the present invention contain a plurality of specific solid 
plasticizers as described hereinabove, and tackiness is produced at a high temperature, it can be readily plasticized by 
melting at a sticking temperature of a label, and recrystallization is delayed in the solid plasticizer, resulting in that an 
excellent transparency and adhesive property are maintained over a long time of period. For that reason, a thermally- 
and pressure-sensitive adhesive sheet obtained by employing the composition can be thermally dried at a high temper- 
ature, and even though it is stored for a long time of period, blocking is not caused and, moreover, a high transparency 
and adhesive strength can be maintained over a long time of period. 

[0159] In the thermoplastic resin composition 4 of the present invention, there is employed a multiester compound of 
a polybasic acid which does not cause a morphological change to a tissue system of testes in a rat when it is orally 
given continuously for 7 days to the rat in a dose of 1000 mg/kg. 

[0160] The above-described morphological change means, for example, a bilateral, unilateral, circumscribed, or wide 
range of denaturation and atrophia in semiferous tubule and spermatid. The presence or the absence of such the mor- 
phological change can be judged by observing a specimen obtained by HE-dyeing after slicing paraffin-encapsulated 
testes of a rat to which a substance to be examined was given into a thin layer using a microscope. 
[0161] A particularly preferred solid plasticizer includes an ester compound of a polybasic acid which does not show 
a significant difference in a body weight change of a rat, a weight change of testes, a weight change in an upper portion 
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of testes, and a weight change of liver compared to nongiven references when it is given by continuous oral administra- 
tion for 7 days to a rat in a dose of 2000 mg/kg, 

[01 62] As the ester compound of a polybasic acid, for example, if it is a compound having the above-described prop- 
erties, there is enumerated the previously-exemplified multiester compound (i). 

[0163] A preferred ester compound of a polybasic acid includes a diester phthalate, etc. As the ester compound of a 
polybasic acid having the previously-described properties, bis(cis-3,3,5-irimethylcyclohexyl)phtha!ate, etc. is enumer- 
ated. 

10164] The thermoplastic resin composition 4 of the present invention includes a compound having an exceedingly 
high safeness for testes of an animal as a solid plasticizer as described hereinabove. For that reason, a thermally- and 
pressure-sensitive adhesive and a thermally-and pressure-sensitive adhesive sheet in which the solid plasticizer are 
employed is remarkably excellent in safeness for human, more specifically, a genital organ of a male. 
[0165] In the thermoplastic resin composition of the present invention, the content of the solid plasticizer is, for exam- 
ple, 30-1000 parts by weight, preferably 100-1000 parts by weight, more preferably 150-900 parts by weight, and par- 
ticularly, 200-800 parts by weight based on 100 parts by weight of the thermoplastic resin. 
[0166] In the case that the content of the solid plasticizer is less than 30 parts by weight, sufficient thermally-sensitive 
tackiness is not occasionally produced in heating and, in the case of more than 1 000 parts by weight, a sufficient adhe- 
sive strength is not occasionally shown because of a lowered cohesive force. 

[0167] In the thermoplastic resin composition of the present invention, there may be optionally employed other solid 
plasticizers other than the above-described solid plasticizers within a range in which an effect in the present invention 
is not deteriorated. As the other solid plasticizer which may be optionally employed, for example, there are phthalates 
such as diphenyl phthalate, dihexnyl phthalate, diisohexenyl phthalate, dicyclohexenyl phthalate, and dinaphthyl phtha- 
late; isophthalates such as dimethyl isophthalate, dibenzyl isophthalate, and dicyclohexenyl isophthalate; terephtha- 
lates such as dimethyl terephthalate, dibenzyl terephthalate, and dicyclohexenyl terephthalate; phosphorus compounds 
such as triphenyl phosphate and tri(p-t-butylphenyl)phosphate; sucrose benzoate, ethyleneglycol dibenzoate, trimeth- 
ylolethane tribenzoate, tribenzoic glyceride, tetrabenzoic pentaerythrit, sucrose octaacetate, tricyclohexyl citrate, N- 
cyclohexyl-p-toluene-sulphonic amide, urea derivatives, and paraffin chlorides, etc. 

[0168] The thermoplastic resin composition of the present invention may optionally contain a tackifier. As the tackffisr 
to be employed, there can be enumerated a terpene resin, an aliphatic-based petroleum resin, an aromatic-based 
petroleum resin, a coumarone-indene resin, a styrene-based resin, a phenol resin, terpene-phenol resin, a rosin deriv- 
ative (a rosin, a polymerized rosin, a hydrogenated rosin, and an ester thereof with glycerine, pentaerythritol, etc., and 
a resin dimer acid, etc.), etc. The tackifiers may be employed solely or in combination of two or more kinds. 
[01 69] The content of the tackifiers is not particularly limited, and it can be appropriately selected according to a com- 
bination of the thermoplastic resin with the previously-described solid plasticizer, and it is usually 10-800 parts by 
weight, and preferably 20-500 parts by weight based on 1 00 parts by weight of the thermoplastic resin. 
[0170] In the thermoplastic resin composition of the present invention, in addition to the above-described tackifiers, 
there may be also added usual additives, for example, an auxiliary for film-preparation, a defoaming agent, an improver 
for coating, a thickener, a lubricant, a stabilizer (an anti-oxidant, an ultraviolet ray absorbent, and thermal stabilizer, 
etc.), an antistatic agent, an anti-blocking agent (inorganic particles and organic particles, etc.), etc. within a range in 
which properties are not deteriorated. 

[0171] As the auxiliary for film-preparation, there are enumerated glycol ethers and glycol esters such as ethyleneg- 
lycol-n-butyl ether, diethyleneglycol-n-butyl ether, propylenegiycol-n-butylether, ethyleneglycol-phenylether, propyieneg- 
lycol-phenylether, ethyleneglycolmono-2-ethylhexylether, dipropyleneglycol methyletheracetate, propyl eneglycol 
diacetate, and S.^-trimethyl-I.S-pentanediol diisobutylate; plasticizers such as dibutyl phthalate, dioctyl phthalate, 
and dioctyl sebacate; organic solvents such as benzylalcohol, toluene, acetone, methanol, ethanol, propanol, isopropyl 
alcohol, butanol, hexane, and cyclohexane, etc. The auxiliary for film-preparation may be employed solely or in combi- 
nation of two or more kinds. 

[0172] The thermoplastic resin composition of the present invention may be also changed to a water-based emulsion 
in which the thermoplastic resin is dispersed into water by employing a dispersant. The dispersant to be employed is 
not particularly limited, and there can be employed any one of conventionally and publicly-known anionic-based and 
nonionic-based dispersants, etc. 

[0173] As the anionic-based dispersants, there can be enumerated a salt of a carboxylic acid, a salt of sulfuric acid, 
a salt of sulphonic acid, and a salt of phosphoric acid, etc. and, of those, there is preferred an ammonium salt of a car- 
boxylic acid. 

[0174] As the nonionic-based dispersants, there can be enumerated a polyethyleneglycol-type one and a polyvalent 
alcohol type one. - 

[0175] As a method for the preparation of the above-described water-based composition, a variety of conventional 
publicly known methods can be also applied. For example, as the above-described methods for the preparation, there 
are enumerated a method in which the respective components constructing the thermoplastic resin composition of the 
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present invention are dispersed into water after premixing, a method in which the solid plasticizer is dispersed in an 
emulsion of the thermoplastic resin or an emulsion of the tackifier, followed by mixing the emulsions, and a method in 
which the solid plasticizer is dispersed to prepare a dispersed liquid, followed by mixing the dispersed liquid with an 
emulsion of the thermoplastic resin and an emulsion of the tackrfier. As a method for dispersing the solid plasticizer into 
the above-described emulsions or water, there can be exemplified a method for dispersing a molten solid plasticizer, a 
method for dispersing while finely-powdering the solid plasticizer, and a method in which a finely-powdered solid plas- 
ticizer is dispersed, etc. 

[0176] It is to be noted that the emulsion of the thermoplastic resin may be also prepared by an emulsion polymeri- 
zation and, further it may be also prepared by emulsifying optionally using an additive after obtaining a polymer by other 
methods except the emulsion polymerization. For example, the emulsion of the thermoplastic resin can be prepared by 
emulsifying while adding water after adding an additive to an organic solution containing a polymer polymerized under 
the presence of an organic solvent (an alcohol, etc. such as isopropyl alcohol), and then removing the organic solvent. 
[0177] In the solid plasticizer in the water-based composition, average particle diameter is preferably 0.5-20 microns 
or so, and more preferably 1 -1 5 microns or so. In the case that the average particle diameter is less than 0.5 micron, it 
is anxious that an anti-blocking property occasionally lowers or productivity lowers because of requiring a long period. 
In the case that the average particle diameter is more than 20 microns, a coating surface become roughened, and it is 
anxious that a quality of a label lowers. 

[0178] In the thermoplastic resin composition 5 of the present invention, a glass transition temperature of the thermo- 
plastic resin is -1 0 to 25°C, and the thermoplastic resin is dispersed in water as described hereinabove and, moreover, 
the solid plasticizer is a phosphorus compound. The phosphorus compound includes the previously-described phos- 
phorus compound (ii), and preferably the previously-described phosphorus compound (iia). A thermally-and pressure- 
sensitive adhesive sheet obtained from such the thermoplastic resin composition is also excellent in an anti-blocking 
property, and an adhesive strength is also high. 

[0179] The above-described thermoplastic resin composition of the present invention can be employed as a ther- 
mally-and pressure-sensitive adhesive (thermally-and pressure-sensitive adhesive 1), and a thermally-and pressure- 
sensitive adhesive sheet (thermally-and pressure-sensitive adhesive sheet 1) is obtained by forming a layer (a pres- 
sure-sensitive adhesive layer) of a thermally-and pressure-sensitive adhesive onto at least one surface of a base mate- 
rial. The layer of a thermally-and pressure-sensitive adhesive can be formed by coating after dissolving a thermally-and 
pressure-sensitive adhesive in an organic solvent, or by coating after thermally-melting it. Further, a thermally-and. pres- 
sure sensitive-adhesive sheet is prepared by coating a water-based composition in which the thermoplastic resin com- 
position is dissolved or dispersed in water onto at least one surface of a base material, and by drying. As a method for 
coating, there can be enumerated methods in which there are employed a roll coater, an air knife coater, a blade coater, 
a rod coater, a bar coater, a comma coater, a gravure coated, and a silkscreen coater, etc. 
[0180] As the base material for forming the the previously-described pressure sensitive adhesive layer, there are enu- 
merated papers, coated papers, plastic films, wooden materials, clothes, nonwoven fabrics, and metals, etc. As a pol- 
ymer constructing the plastic films, there are enumerated a polyolefine such as a polyethylene and polyethylene, an 
ethylene-vinyl acetate copolymer, a polyvinyl chloride, a polyvinyl chloride-vinyl acetate copolymer, a poly(meth)acr- 
ylate, a polystyrene, a polyvinyl alcohol, an ethylene-vinyl alcohol copolymer, a cellulose derivative such as a cellulose 
acetate, a polyester (a polyalkylene terephthalate such as a polyethylene terephthalate and a polybutylene terephtha- 
late, a polyalkylene naphthalate such as a polyethylene naphthalate and a polybutylene naphthalate), a polycarbonate, 
a polyamide (a polyamide 6, a polyamide 6/6, a polyamide 6/10, and a polyamide 6/12, etc.), a polyester amide, a pol- 
yether, a polyimide, a polyamideimide, and a polyetherester, etc., a copolymer, blended product, and crosslinked prod- 
uct thereof may be also employed. 

[Thermally-and pressure-sensitive adhesive 2] 

[0181] The thermally-and pressure-sensitive adhesive 2 of the present invention contains the thermoplastic resin and 
the solid plasticizer and, moreover, the thermoplastic resin is comprised an epoxy compound (E) and a polymer (F) of 
a polymerizable unsaturated compound. 

[Epoxy compound (E)] 

[0182] The epoxy compound (E) includes, for example, a glycidyl ether type, glycidyl ester type, glycidyl amine type, 
alicyclic, linear chain aliphatic, and heterocyclic epoxy resins. Although the epoxy compound (E) may even have at least 
one epoxy group in the molecule, usually, there is employed a compound having at least two epoxy groups. The epoxy 
compound (E) can be employed solely or in combination of two or more kinds. 

[0183] The glycidyl ether type epoxy resin includes a variety of epoxy resins obtained by a reaction of a compound 
having hydroxy! group with epichlorohydrin. As the glycidyl ether type epoxy resin, there can be exemplified, for exam- 
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pie, an alkyleneglycol diglycidylether (for example, an ethyleneglycol diglycidylether, a trimethyleneglycol diglyci- 
dylether, a propyl eneglycol diglycidylether, 1 ,3-butanediol diglycidylether, and a tetramethyleneglycoi diglycidylether, 
etc.), a polyoxyalkyleneglycol diglycidylether {for example, diethyteneglycol diglycidylether, tri ethyl eneglycol diglyci- 
dylether, a polyethyleneglycol diglycidylether, and a dipropyleneglycol diglycidylether, tripropyleneglycol diglycidylether, 
and a polypropyl eneglycol diglycidylether, etc.), a polyglycidylether of an aliphatic polyvalent alcohol (for example, tri- 
methylolpropane triglycidyl ether and glycerine triglycidylether, etc.), a bisphenol type epoxy resin (for example, a 
bisphenol A type epoxy resin, a bisphenol F type epoxy resin, and a bisphenol AD type epoxy resin, etc.), and a novolak 
type epoxy resin (a phenol novolak type epoxy resin and a cresol novolak type epoxy resin, etc.), etc. 
[0184] The glycidyl ester type epoxy resin includes a variety of epoxy resins obtained by a reaction of a carboxylic 
acid with epichlorohydrin and, for example, there are included a polyglycidylester of an aliphatic polycarboxylic acid (for 
example, a diglycidyl ester of an aliphatic dicarboxylic acid such as diglycidyl adipate, diglycidyl sebacate, and a digly- 
cidyl ester of dimer acid,), a polyglycidylester of an aromatic polycarboxylic acid (for example, a diglycidylester of an 
aromatic dicarboxylic acid such as a diglycidyl phthalate, a diglycidyl tetrahydrophthalate, a diglycidyl hexahydrophtha- 
late, a diglycidyl dimefhylphthalate, and a diglycidyl dimethylhexahydrophthalate, etc.), etc. 
[0185] The glycidyl amine type epoxy resin includes a variety of epoxy resins obtained by a reaction of a primary 
amine or a secondary amine with epichlorohydrin and, for example, there are exemplified N,N-diglycidyl aniline, digly- 
cidyl toluidine, triglycidyl-p-aminophenol, triglycidyl-m-aminophenol, tetraglycidylamino diphenylmethane, tetraglycidyl 
metaxylylenediamine, tetraglycidyl-1 ,3-bis(aminomethyl) cyclohexane, and tetraglycidyl-1,4-bis(aminomethyl)cyclohex- 
ane, etc. 

[0186] As the alicyclic type epoxy resin, there are included, for example, 1 -epoxyethyl-3,4-epoxycyc!ohexane, an ali- 
cyclic diepoxyacetal, and an alicyclic diepoxyadipate, etc. and, as the heterocyclic epoxy resin, there are included, for 
example, triglycidyl isocyanate and a hydantoin type epoxy resin (for example, diglycidyl hydantoin and diglycidyl 
dimethylhydantoin, etc.), etc. 

[0187] A preferred epoxy compound (E) includes, for example, a glycidylether type epoxy resin (for example, a bisphe- 
nol type epoxy resin such as a bisphenol A type epoxy resin) and a glycidylester type epoxy resin. 

[Polymer (F)] 

[0188] As a polymerizable unsaturated monomer for forming the polymer (F), there are included, for example, a 
(meth)acrylic monomer, a monomer having a hydrolyzable silyl group, unsaturated carboxylic acids, aromatic vinyls, 
vinyl esters, vinyls containing halogens, vinylethers (for example, vinylethylether, etc.), vinyl ketones (for example, 
methylvinyl ketone, etc.),a vinyl heterocyclic compound (for example, an N-vinyl compound such as N-vinylpyrroridone 
and N-vinylmidazole and, vinylpiridine, etc.), and an olefine-based monomer (for example, ethylene and propylene, 
etc.), arid an allyl compound (for example, an allyl ester such as allyl acetate), etc. The polymerizable unsaturated mon- 
omer can be employed solely or in combination of two or more kinds. 

[0189] The (meth)acrylic monomer includes, for example, (meth)acrylates, (meth)acrylamides, and (meth)acryloni- 
trile, etc. 

[0190] As the (meth)acrylates, there are included, for example, alkyl(meth)acrylates [for example, C-|. 18 
a!kyl(meth)acrylates such as methyl(meih)acrylate, ethyl (meth)acrylate, propyl(meth) acrylate, isopropyl(meth) acr- 
ylate, butyl(meth)acrylate, isobutyl(meth)acrylate, t-buty!(meth) acrylate, hexyl(meth) acrylate, octyl(meth)acrylate, 2- 
ethylhexyl(meth)acrylate, and lauryl(meth)acry!ate], cycloalkyl(meth)acrylates [for example, cyc!ohexyl(meth)acrylate, 
etc.], aryl(meth)acrylates [for example, phenyl(meth)acryiate, etc.], aralkyl(meth)acrylates' [for example, ben- 
zyl(meth)acrylate, etc.], hydroxyalkyl(meth)acrylates [for example, a hydroxy-C 2 . 4 -alkyl(meth)acrylate such as 2- 
hydroxyethyl(meth)acry!ate and 2-hydroxypropyl(meth)acrylate, etc.], glycidyl(meth)acrylate, and dialkylamino- 
alkyl(meth)acrylate [for example, a di-C 1 . 4 alkylamino-C 2 -4alkyl(meth)acrylate such as 2-(dimethyI- 
amino)ethy!(meth)acry!ate and 2-(diethylamino)ethyl (meth)acrylate], etc. 

[0191 ] As the (meth)acrylamides, there are included, for example, (meth)acrylamide, hydroxyalkyl(meth)acrylamide 
[for example, N-hydroxy-Ci. 4 all^l(meth)acrylarnide such as N-methylol(meth) acrylamide], alkoxyalkyl(meth)acryla- 
mide [for example, N-Ci.4alkoxy-Ci.4alkyl(meth)acrylamide such as N-methoxymethyl (meth)acrylamide, etc.], and 
diacetone(meth)acrylamide, etc. 

[0192] A preferred (meth)acrylic monomer includes, for example, a (meth)acrylate [for example, a C^^fmethjacr- 
ylate, a hydroxy-C 2 -4alkyl(meth)acrylate, glycidyl(meth)acrylafe, and' a di-C-). 4alkylamino-C 2 .4alkyl(meth)acrylate, 
etc.], and (meth)acrylamides, etc. More preferably, there are included a C 2 . 10 alkylacrylate, a C^methjacrylate, a 
hydroxy- C 2 . 3 alkyl(meth) acrylate, glycidyi(meth)acrylate, a cfi-Ci. 3 a]kylamino-C 2 . 3 alkyl(meth)acrylate, etc. 
[0193] The monomer having a hydrolyzable silyl group includes a (meth)acrylic monomer and a monomer having vinyl 
group and an alkenyl group, etc. As the (meth) acrylic monomer having a hydrolyzable silyl group, there can be exem- 
plified, for example, 2-(meth)acryloxyethyl trichlorosilane, 3-(meth)acryloxypropyl trichlorosilane, 2-(meth)acry- 
loxyethylmethyldichlorosilane, 2-(meth)acryloxyethyldimethyl chlorosilane, 2-(meth)acryloxyethyl trimethoxysilane, 2- 
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(meth)acryfoxyethyltriethoxysilane, 3-(meth) acryloxypropyl trimethoxysilane, 3-(meth) acryloxypropyltriethoxysilane, 
and 3-(meth)acryloxypropyItris(2-methoxyethoxy)silane, etc. 

[0194] As Ihe monomer having a hydrolyzable silyl group and vinyl group or an alkenyl group, there can be exempli- 
fied, for example, vinyltrichlorosilane, vinylmethyldichlorosilane, isopropenyltrichlorosilane, and isopropenyldimethyl- 
chlorosilane; vinyltrimethoxysilane, vinyltriethoxysilane, vinyldimethoxymethylsilane, vinyldiethoxymethylsilane, 
isopropenyltrimethoxysilane, isopropenyltriethoxysilane, and vinyltris(2-methoxyethoxy)silane, etc.; allyltrichlorosilane 
and allylmethyldichlorosilane, etc.; allyltrimethoxysilane, vinylphenyltrimethoxysilane, isopropenylphenyl trimethoxysi- 
lane, etc.; 3-[2-(allyloxycarbonyl)phenylcarbonyloxy]propyl trimethoxysilane and 3-E2-(isopropenylmethyloxycarbonyl) 
phenylcarbonyloxyjpropyltrimethoxysilane, etc.; 3-(vinylphenylamino )propyItrimethoxysilane and 3-(vinylphe- 
nylamino)propyltriethoxysilane, etc.; 3-[2-(N-vinylphenylmethylamino)ethylamino]propyltrimethoxysilane and 3-[2-(N- 
isopropenylphenylmethylamino)ethylamino]propyl trimethoxysilane, etc.; 2-(vinyloxy)ethyltrimethoxysilane, 3-(viny- 
loxy)propyl trimethoxysilane, 4- (vinyloxy)butyl triethoxysilane, 2-(isopropenyloxy)ethyl trimethoxysilane, etc.; 3-(afly- 
loxy)propyl trimethoxysilane, 10-(allyloxycarbonyl)decyl trimethoxysilane. 3-(isopropenylmethoxy)propyl 
trimethoxysilane, etc.; 3-[(meth)acryloxyethoxy]propyl trimethoxysilane, 3-[(meth)acryloxyethoxy]propyldimeth- 
oxymethylsilane, etc.; divinykJimethoxysilane, divinyldiethoxysilane, and divinyldi(f3-methoxyethoxy)silane, etc. 
[0195] As the unsaturated carboxylic acids, there can be included, for example, an unsaturated monocarboxylic acid 
[for example, an ethylenic unsaturated monocarboxylic acid such as a {meth)acrylic acid and crotonic acid] and an 
unsaturated polyvalent carboxylic acid [for example, an ethylenic unsaturated polyvalent carboxylic acid such as maleic 
acid, fumaric acid, and itaconic acid, or an anhydride thereof {maleic anhydride, etc.) or esters thereof (for example, a 
monoalkylester of a bifunctional carboxylic acid such as monomethyi maleate and monobutyl maleate, etc.)], etc. As a 
preferred unsaturated carboxylic acids, there can be included, for example, the monocarboxylic acid such as a 
(meth)acrylic acid, the unsaturated polyvalent carboxylic acid such as maleic acid, the anhydride thereof, or the esters, 
etc. 

[0196] As the aromatic vinyls, there can be included, for example, styrene, cc-methylstyrene, and vinyl toluene, etc., 
and styrene is often employed. 

[0197] As the vinyl esters, there can be included, for example, vinyl acetate, vinyl propionate, and vinyl versate 
(VeoVa, etc.), etc. 

[0198] As the vinyls containing halogens, there can be included, for example, vinylchloride and vinytidenechloride, etc. 
[0199] As a preferred polymer (F), there can be included a copolymer in which a hard monomer [for example, a mon- 
omer component having a glass transition temperature of 80 to 120°C (particularly, 90 to 105°C) or so such as 
methyl(meth)acrylate and styrene, by which a homopolymer is formed.], a soft monomer [for example, a monomer com- 
ponent having a glass transition temperature of -85 to -10°C (particularly, -85 to -20°C) or so such as a C 2 . 10 alkyl acr- 
ylate, by which a homopolymer is formed.], and optionally, a monomer [for example, a dialkylamino-alkyltmethjacrylate, 
etc] component having an ionic functional group such as carboxylic group and amino group are constructing monomer 
components. The copolymer is constructed by following monomers (a hard monomer, a soft monomer, and a monomer 
containing an ionic group). 

1) Hard monomer 

[0200] 1 0-90% by weight [for example, 1 5-85% by weight, preferably 20-80% by weight, more preferably 25-75% by 
weight, and particularly, 30-70% by weight]. 

2) Soft monomer 

[0201 ] 1 0-90% by weight [for exampl e, 1 5-85% by weight, preferably 20-80% by weight, more preferably 25-75% by 
weight, and particularly, 30-70% by weight]. 

3) Monomer containing an ionic group 

[0202] 0-80% by weight [for example, 0-70% by weight, preferably 0-60% by weight, more preferably 0-50% by weight, 
and particularly, 0-40% by weight]. 

[0203] Further, as the polymer (F) in the present invention, there is particularly preferred an acrylic-based polymer 
containing the above-described (meth)acrylic-based monomer as a monomer component. 

[0204] Proportion of the epoxy compound (E) with respect to the polymer (F) can be selected from, for example, a 
range of the former/the latter=0. 5/99.5-70/30 (% by weight) [for example, 0.5/99.5-50/50 (% by weight)] or so. Preferred 
proportion is, for example, the former/the latter=0.5/99.5-40/60 (% by weight) [for example, 0.5/99.5-30/70 (% by 
weight)], more preferably 1/99-20/80 (% by weight) [for example, 1/99-15/85 (% by weight)] and, particularly, 2/98-10/90 
(% by weight)] or so. 
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[0205] Although the thermoplastic resin composition in the present invention may be a mixture of the epoxy compound 
(E) with the polymer (F), there is preferred a form in which any one of the epoxy compound (E) and the polymer (F) is 
dispersed in a particle state in another component, particularly, there is preferred a form in which the epoxy compound 
(E) is dispersed in a particle state in the polymer (F) which is a matrix. In a dispersion in which the epoxy compound (E) 
is dispersed in a particle state, an average particle diameter can be selected from a range of, for example, 0.001-5 (im 
(for example, 0.005-2 [im), preferably 0,01-2 p.m (for example, 0.01-1.5 (i.m), and more preferably 0.01-1 (im or so. 
[0206] The dispersion in which the epoxy compound (E) is dispersed in a particle state may be also prepared by mix- 
ing the polymer (F) while maintaining the epoxy compound (E) in a form of a particle state. As a preferred method for 
preparing, for example, there can be exemplified a method in which an emulsion of the epoxy compound (E) is mixed 
with an emulsion of the polymer (F) and a method in which a polymerizable unsaturated monomer is prepared by an ' 
emulsion polymerization under the presence of an emulsion containing polymer particles constructed by the epoxy 
compound (E), etc. The emulsion polymerization may be a seed-polymerization in which particles of the polymer parti- 
cles containing the epoxy compound (E) are a seed. Further, the particles of the polymer containing the epoxy com- 
pound (E) may be constructed by not only the epoxy compound (E) alone but also the epoxy compound (E) and the 
polymer (F). 

[0207] The emulsion polymerization can be conducted according to usual polymerization methods. The emulsion 
polymerization can be conducted by, for example, a method (a) in which there is emulsified a mixed solution of the 
epoxy compound (E) with the polymerizable unsaturated monomer, or a method (b) in which there is emulsified a mixed 
solution of the polymerizable unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with 
the epoxy compound (E) under the presence of the polymer particles constructed by the epoxy compound (E). The 
mixed solution of the epoxy compound (E) with the polymerizable unsaturated monomer and the polymerizable unsatu- 
rated monomer may be employed as a pre-emulsion which is in advance emulsified. The mixed solution or the polym- 
erizable unsaturated monomer may be polymerized by feeding in lump, or may be polymerized by partially feeding and 
then feeding the residue. The mixed solution and the polymerizable unsaturated monomer may be added continuously 
or intermittently into an emulsion polymerization system by dropwise addition, etc. Further, in the emulsion polymeriza- 
tion, the methods may be conducted in combination. 

[0208] Still further, in the emulsion polymerization, there may be also employed a usual method such as a multi-stage 
polymerization method. The multi-stage polymerization can be conducted by continuously or intermittently emulsifying 
the polymerizable unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with the epoxy 
compound (E) under the presence of polymer particles containing at least the epoxy compound (E) or polymer particles 
produced by an emulsion polymerization of a mixed solution of the epoxy compound (E) with the polymerizable unsatu- 
rated monomer. In the methods, the polymerizable unsaturated monomer or a mixed solution thereof to be added can 
be employed in a different composition at an initial period or a latter period in the emulsion polymerization. In the mixed 
solution to be added, proportion of the polymerizable unsaturated monomer is more at the latter period than at the initial 
period and, usually, the polymerizable unsaturated monomer is employed as a solution at the latter period. It is to be 
noted that, of the epoxy compound (E) and the polymerizable unsaturated monomer, although an unsaturated carbox- 
ylic acid and a compound having an amino group may be also coexisted each other in the emulsion polymerization sys- 
tem, it is more advantageous that the both are not coexisted in order to suppress a reaction. For that reason, in the case 
that the multi-stage polymerization is conducted using the unsaturated carboxylic acid and the compound having an 
amino group as a polymerizable unsaturated monomer, particles containing the epoxy compound (E) are often pro- 
duced at the initial period of the emulsion polymerization, and then the polymerizable unsaturated monomers contain- 
ing an unsaturated carboxylic acid and a compound having an amino group are often polymerized at the latter period 
of the emulsion polymerization. 

[0209] The emulsion polymerization can be conducted using a polymerization initiator. As the polymerization initiator, 
there are enumerated a persulphate such as potassium persulphate, sodium persulphate, and ammonium persulphate, 
and a water-soluble polymerization initiator such as hydrogen peroxide, and there may be also employed a water-solu- 
ble redox-type polymerization initiator system. Further, in order to adjust a molecular weight of the polymer (F), there 
may be also employed a chain transfer agent, for example, alcohols such as catechol, thiols, and mercaptans, etc. 
[021 0] Polymerization temperature is, for example, 40-1 00"C, preferably 50-90°C, and more preferably 60-8CC or so 
depending upon the kind of the polymerization initiator. 

[0211] In the preparation of an emulsion [for example, an emulsion of the epoxy compound (E), etc.] and the emulsion 
polymerization, there can be employed an emulsifier, for example, a surface active agent such as an anionic surface 
active agent (for example, sodium dodecylbenzene sulphonate, sodium alkyldiphenylether disulphonate, sodium alkyl- 
naphthalene sulphonate, sodium iaurylsulphate, sodium polyoxyethylene alkylether sulphate, sodium polyoxyethylene 
alkylphenylether sulphate, and sodium dialkylsulphosuccinate, etc.), a nonionic surface active agent (for example, a 
polyoxyethylene laurylether, a polyoxyethylene oleylphenylether, a polyoxyethylene nonylphenylether, a polyoxyethyl- 
ene-polyoxypropylene block copolymer, etc.), and a protecting colloid such as a polyvinyl alcohol and a water-soluble 
polymer. Use amount of the emulsifier is, for example, 0.1 -20% by weight, preferably 0.5- 10% by weight, and morepref- 
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erably 1 -8% by weight or so based on total amount of the epbxy compound (E) and the polymerizable unsaturated mon- 
omer. 

1021 2] Polymer particles in a dispersion (a water-based polymer emulsion) obtained by the emulsion polymerization 
may be a homogeneous structure, and a different phase structure [for example, a core-shell structure and a micro 
5 domain structure, etc.]. As the core-shell structure, often, a core phase is the epoxy compound (E) and a shell phase is 
the polymer (F). Average particle diameter of the polymer particles is selected in a range in which a dispersion stability 
and adhesion are not deteriorated, for example, 0.01-5 \xm {for example, 0.01-1 urn), preferably 0.01-2 \xm, and more 
preferably 0.01-1 urn. 

[021 3] It is to be noted that pH in the emulsion may be adjusted, and pH may be, for example, not less than 5 (for 
w example, 5-1 0), and preferably 6-9 or so which is a neutral range to a weak alkali range. 

[021 4] In the ihermally-and pressure-sensitive adhesive 2 of the present invention, the content of the thermoplastic 
resin is, for example, 15-200 parts by weight, preferably 18-150 parts by weight, and more preferably 20-100 parts by 
weight or so based on 1 00 parts by weight of the solid plasticizer. 

[021 5] In the case that the content of the thermoplastic resin is less than 1 5 parts by weight, a cohesive force lowers, 
15 resulting in that a sufficient adhesive strength is not occasionally produced and, in the case of more than 200 parts by 
weight, sufficient tackiness is not occasionally produced during heating. 

[021 6] In the thermally-and pressure-sensitive adhesive 2 of the present invention, particularly, a thermally- and pres- 
sure-sensitive adhesive containing a polymer which is a thermoplastic resin in which the epoxy compound (E) is polym- 
erized as a core, and the polymer (F) is a shell, tackiness is firstly produced due to plasticizing of the above-described 
20 polymer (F) by the solid plasticizer, followed by sticking to a body to be stuck, and then, firmly adhering by the epoxy 
compound (E), resulting in that an excellent adhesive force, holding power, and water resistance are obtained. 

(Solid plasticizer, etc.) 

25 [021 7] As the solid plasticizer in the thermally- and pressure-sensitive adhesive 2 of the present invention, there can 
be employed the same solid plasticizer as employed in the previously-described thermoplastic resin composition of the 
present invention. The solid plasticizer may be employed solely or in combination of two or more kinds. 
[0218J The solid plasticizer in the thermally-and pressure-sensitive adhesive 2 of the present invention may optionally 
contain a tackifier. As the tackifier, there can be employed ones exemplified in the item of the previously-described ther- 

30 moplastic resin composition of the present invention. The tackifier may be employed in two or more kinds. Although the 
content of the tackifier is not particularly limited, it can be appropriately selected according to a combination of the ther- 
moplastic resin composition with the solid plasticizer and, in usual, it is employed in 10-600 parts by weight or so, and 
preferably 20-500 parts by weight or so based on 1 00 parts by weight of the thermoplastic resin composition. 
[0219] In the thermally-and pressure-sensitive adhesive 2 of the present invention, in addition to the tackifier, for 

35 example, an auxiliary for film-forming, a defoaming agent, a coatability improver, a thickener, a lubricant, a stabilizer (an 
anti-oxidant, an ultraviolet ray absorbent, and a stabilizer, etc.), an anti-static agent, an anti-blocking agent (inorganic 
fillers and organic fillers), which are usual additives within a range in which properties are not deteriorated. As the aux- 
iliary for film-forming, there can be employed the compounds as exemplified hereinabove. 

[0220] The thermally-and pressure-sensitive adhesive 2 of the present invention is employed even in a state of not 
40 containing solvents, and it can be also employed as a solution of an organic solvent or a water-based composition. 
[0221] The water-based composition can be prepared by a common method, for example, (1) a method in which 
respective components by which the thermally- and pressure-sensitive adhesive 2 of the present invention is con- 
structed are in advance mixed and then dissolved or dispersed in water, (2) a method in which a solid plasticizer is dis- 
solved or dispersed in an aqueous solution or an emulsion of the above-described polymer (a thermoplastic resin), or 
45 an aqueous solution or an emulsion of the tackifier, and then, the solutions or emulsions are mixed each other, and (3) 
a method in which a solid plasticizer is dissolved or dispersed in water to obtain a solution or an emulsion, and the solu- 
tion or the emulsion is mixed with an aqueous solution or an emulsion of the polymer and an aqueous solution or an 
emulsion of the tackifier, etc. 

[0222] As a method for dissolving or dispersing the solid plasticizer into the emulsion or water, there can be exempli- 
so tied a method in which the melted solid plasticizer is dissolved or dispersed, a method in which the solid plasticizer is 
dissolved or dispersed while finely-powdering, and a method in which a finely-powdered solid plasticizer is dissolved or 
dispersed. 

[0223] In the emulsion of the water-based composition, average particle diameter of the solid plasticizer is preferably 
0.5-20 iim or so, and more preferably 1 -15 urn or so. In the case that the average particle diameter is less than 0.5 urn, 
55 it is anxious that an anti-blocking property lowers, or productivity lowers because of requiring a long period of time for 
crushing. In the case that the average particle diameter exceeds 20 urn, it is anxious that coating surface becomes 
roughened, a quality of a label lowers. 

[0224] By coating the thermally-and pressure-sensitive adhesive 2 of the present invention onto at least one surface 
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of a base material to form a pressure-sensitive adhesive layer, a thermally- and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming a pressure-sensitive adhe- 
sive layer and the base material to be employed are the same as in the case of the previously-described thermally-and 
pressure-sensitive adhesive 1. 

[0225] In the pressure-sensitive adhesive layer 2 of the present invention and the thermally-and pressure-sensitive 
adhesive sheet 1 obtained therefrom, in addition to an excellent adhesive strength and holding power, water resistance 
is high owing to the construction of an epoxy compound and a polymer of polymerizable unsaturated monomers in a 
thermoplastic resin. 

[Pressure-sensitive adhesive 3] 

[0226] The pressure-sensitive adhesive 3 of the present invention contains a polymer of a polymerizable unsaturated 
monomer having a hydrolyzable silyl group as a thermoplastic resin. 

(Polymer) 

[0227] As the polymerizable unsaturated monomer having a hydrolyzable sily! group (monomer having a silyl group) 
for forming the polymer, there is exemplified a polymerizable unsaturated monomer having a silyl group represented by 
the formula (1 3) described below. 



R 11 



(in the formula, R 11 , R 12 , and R 13 may be identical or different, and those represent a halogen atom, an alkyl group, an 
aryl group, an aralkyl group, an alkoxy group, an aryloxy group, an acyloxy group, hydroxyl group, amino group, aminoxy 
group, and an alk/lthio group). 

[0228] In the hydrolyzable silyl group, usually, at least one of R 11 -R 13 are a halogen atom, an alkoxy group, or hydroxyl 
group. 

[0229] In the silyl group represented by the formula (13), the halogen atom includes fluorine, chlorine, bromine, and 
iodine atoms. The halogen atom is usually chlorine atom. 

[0230] As the alkyl group, there are included, for example, a C,.^ alkyl group such as methyl, ethyl, propyl, butyl, 
pentyl, and hexyl groups. As the aryl group, there is included, for example, a C 6 .-| 0 aryl group such as phenyl group and, 
as the aralkyl group, there is included, for example, a C 7 .i 0 aralkyl group such as benzyl. 

[0231] As the alkoxy group, there is included, for example, a C-|. 1B alkoxy group such as methoxy, ethoxy, propoxy, 
isopropoxy, buthoxy, isobuthoxy, 1-buthoxy, pentyloxy, hexyloxy, octyloxy, decyloxy, and dodecyloxy groups. A preferred 
alkoxy group includes a alkoxy group, particularly, methoxy and ethoxy groups. Further, the alkoxy group also 
includes, for example, an alkoxy-alkoxy group such as methoxyethoxy group. 

[0232] As the aryloxy group, there is included, for example, a C 6 .i 0 aryloxy group such as phenoxy group. As the acy- 
loxy group, there is included, for example, a C 2 . 6 acyloxy group such as acetyloxy group, propionyloxy group, and buty- 
lyloxy group. 

[0233] The amino group includes, for example, an amino group which may have a substituent such as dimethyl amino 
group and, the aminoxy group includes, for example, an amino group which may have a substituent such as dimethyl 
aminoxy group. The alkylthio group includes, for example, a C^alkylthio group, etc. such as a methylthio and ethyithio 
groups. 

[0234] The monomer having a silyl group includes, for example, the following monomers. 

(a) Monomer having a halogen 

[0235] 

(a-1) Compound represented by the formula (14) described below 
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R R» 

CH a = C-5i-X 3 . a (14) 



(in the formula, R represents a d.njEUkyl group, a C 6 . 10 aryl group or a C 7 .i 0 aralkyl group and, R 15 represents a 
hydrogen atom or a methyl group. X represents fluorine, chlorine, bromine, or iodine atom, "a" represents an inte- 
ger of 0-2.) 

As such the monomer, there are enumerated, for example, vinyl trichlorosilane, vinylmethyl dichlorosilane, 
vinyldimethyl chlorosilane, vinylmethylphenyl chlorosilane, isopropenyl trichlorosilane, isopropenyl methyldichlo- 
rosilane, isopropenyl dimethylchlorosilane, and isopropenylmethylphenyl chlorosilane, etc. 

(a-2) Compound represented by the formula (15) described below, 

CH 2 = C-(CH 2 ) r -Si~X 3 , a (15) 

(in the formula, "r" represents an integer of 1 -12. R 14 , R 15 , X, and "a" are the same as described hereinabove.) 

As such the monomer, there are enumerated, for example ally! trichlorosilane, allylmethyl dichlorosilane, and 
allyldimethyl chlorosilane, etc. 

(a-3) Compound represented by the formula (16) described below, 



R Rl* 
I I (16) 

CH 2 =C- COO- (CH 2 )r-Si-X J - a 



(in the formula, V represents an integer of 1-12. R 14 , R 15 , X, and "a" and "r" are the same as described herein- 
above.) 

As such the monomer, there are enumerated, for example, 2-(meth)acryloxyethyl trichlorosilane, 3-(meth)acry- 
loxypropyl trichlorosilane, 2-(meth)acryloxyethylmethyl dichlorosiiane, and 3-(meth)acryloxypropylmethyl dichlo- 
rosilane, 2-(meth)acryloxy efhyldimethyichlorosilane, 3- (meth)acry!oxypropyldi methyl chlorosilane, etc. 

(b) Monomer having an alkoxy group or an aryloxy group 



(b-1) Compound represented by the formula (1 7) described below, 
R 15 R H 

0.,-U-rJ!. U7) 



(in the formula, R 16 represents a Ci.i 6 alkoxy group, and R 14 , R 15 , and "a" are the same as in the above descrip- 
tions.) 

As such the monomer, there are enumerated, for example, vinyltrimethoxysilane, vinyltriethoxysilane, vinyltrib- 
utoxysilane, vinyltri(hexyloxy)silane, vinyltri(octyloxy)silane, vinyltri (decyloxy)silane, vinyltri(dodecyloxy)silane, 
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vinyldimethoxy methylsilane, vinyldiethoxy melhylsilane, vinylmethoxy dimethylsilane, vinylethoxy dimethylsilane, 
vinylbutoxydimelhylsilane, vinyldiphenyl ethoxysilane, isopropenyl trimethoxysilane, isopropenyl triethoxysilane, 
isopropenyl tributoxysilane, isopropenyltri(hexyloxy)si!ane. isopropenyltri(octyloxy)silane, isopropenyl tri(decyloxy) 
silane, isopropenyl iri(dodecyloxy)silane, isopropenyl dimethoxymethylsilane, isopropenyl diethoxymethylsilane, 
isopropenyl methoxydimethylsilane, isopropenyl ethoxydtmethylsilane, isopropenyi bufoxydimethylsilane, and 
vinyltris(2-methoxyethoxy) silane, etc. 

(b-2) Compound represented by the formula (18) described below, 

01,4-R't-si-ji}!. (l8) 



(in the formula, R 17 represents a C 1 . 12 alkylene group or phenylene group, and R 14 , R 15 , R 16 and "a" are the same 
as in the above descriptions.) 

As such the monomer, there are enumerated, for example, allyltrimethoxysilane, vinyldecyltrimethoxysilane, 
vinyloctyl trimethoxysilane, vinylphenyltrimethoxysilane, vinylphenyl dimethoxymethylsilane, vinylphenyl methoxy- 
dimethylsilane, isopropenylphenyl trimethoxysilane, isopropenylphenyl dimethoxymethylsilane, and isopropenyl- 
phenyl methoxydimethylsilane, etc. 

(b-3) Compound represented by the formula (19) described below 



R 15 Ri< 
CH 2 = C- COO- (CH 2 ),-Si- R* 6 . a 



(19) 



(in the formula, R 14 , R 15 , R 16 , "a", and "r" are the same as in the above descriptions.) 

As such the monomer, there are exemplified, for example, 2-(meth)acryloxyethyI trimethoxysilane, 2- 
(meth)acryloxyethyl triethoxysilane, 3-(meth)acryloxypropy[ trimethoxysilane, 3-(meth)acryloxypropyl triethoxysi- 
lane, 3-(meth)acryloxypropyl methyldimethoxysilane, 3-(meth)acryloxypropyldiethoxysilane, and 3-(meth)acryloxy- 
propyl tris(2-methoxyethoxy)silane, etc. 

(b-4) Compound represented by the formula (20) described below, 

R 15 Ri 4 
1 I i« (20) 

CH 2 = C - CH 2 - 0C0- Ph-C00 - (CH Z ) r - Si - R J! a 



(in the formula, Ph represents a phenylene group, and R 14 , R 15 . R 16 , "a", and "r" are the same as in the above 
descriptions.) 

As such the monomer, there are included, for example, 3-[2-{allyloxycarbonyl)phenylcarbonytoxy]propyl tri- 
methoxysilane, 3-I2-(allyloxycarbonyl)phenylcarbonyloxy]propyl dimethoxysilane, 3-[2-(allyloxycarbonyl)phenylcar- 
bonyloxy]propylmethoxy dimethylsilane, 3-[2-{isopropenylmethoxycarbonyl) phenylcarbonyloxy]propyl- 
trimethoxysilane, 3-[2-fjsopropenylmethoxycarbonyl)phenylcaibonyloxy]propyl dimethoxymethylsilane, and 3-[2- 
(isopropenylmethoxycarbonyl) phenylcarbonyloxy]propylmethoxydimethylsilane, etc. 



(b-5) Compound represented by the formula (21) described below, 
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R 



15 



CH 2 =C-R ,a -^-(CH 2 ),-Si-Rj 6 . a (21) 



[in the formula, R 16 represents a phenylene group or -Ph-CH 2 - (Ph represents a phenylene group), and R 14 , R 15 , 
R 16 , and "a" are the same as in the above descriptions.] 

As such Ihe monomer, there are exemplified, for example, 3-(vinylphenylamino)propyltrimethoxysilane, 3- 
(vinylphenylamino) propyltriethoxysilane, 3-(vinylbenzylamino)propyltrimethoxy siiane, and 3-(vinylben- 
zylamino)propyltriethoxysilane, etc. 

(b-6) Compound represented by the formula (22) described below, 



I I 56 (22) 

CH 2 = C - Ph- CH 2 - NHCH 2 CH 2 NH - (CH 2 ) 3 - Si - R,. „ 



(in the formula, Ph represents a phenylene group, and R 14 , R 15 , R 16 , and "a" are the same as in the above descrip- 
tions.) 

As such the monomer, there are included, for example, 3-[2-(N-vinylphenylmethylamino)ethylamino]propyltri- 
methoxysilane and 3-[2-(N-isopropenylphenylmethylamino)ethylamino]propyl trimethoxysilane, etc. 

(b-7) Compound represented by the formula (23) described below, 



CH 2 = C- 0- (CHjj)r-Si 



(23) 



(in the formula, R 14 , R 15 , R 16 , and "a" are the same as in the above descriptions.) 

As such the monomer, there are included, for example, 2-(vinyloxy)ethyltrimethoxysilane, 3-(vinyloxy)propyl tri- 
methoxysilane, 4-(vinyloxy)butyltriethoxysilane, and 2-isopropenyloxy)ethyltrimethoxysilane, etc. 

(b-8) Compound represented by the formula (24) described below, 

CH z = C-Ria-(CH 2 ) r -Si-R]! a U4> 

(in the formula, R 19 represents -CH 2 0- or -CH 2 OCO-, and R 14 , R 15 , R 16 , "a", and V are the same as in the above 
descriptions.) 

As such the monomer, there are included, for example, 3-(aUyloxy)propyltrimethoxysilane, 10-(allyloxycarbo- 
nyl)decyl trimethoxysilane, 3-(isopropenyImethyloxy)propyltrimethoxysilane, and 10-(isopropylmethyloxycarbo- 
nyl)decyltrimethoxysilane, etc. 



(b-9) Compound represented by the formula (25) described below, 
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CH 2 = C-C0O-(CH 2 ) r -O- (CH 2 ), 



(in the formula, "q" represenls an integer of 1-12. and R 14 , R 15 , R 16 , "a" and "r" are the same as in the above 
descriptions.) 

As such the monomer, there are enumerated, for example, 3-[(meth)acryloxyethoxy]lpropyltrimethoxysilane 
and 3-[Cmeth)acryloxyethoxy]!propyldimethoxymethylsilane, etc. 

[0237] Further, the monomer having silyl group may be, for example, a compound having divinyl group such as divi- 
nyldimethoxysilane, divinyldiethoxysilane, and divinyldi(f3-methc*yethoxy)silane. The monomer having a silyl group 
may be employed solely or in combination of two or more kinds. A preferred monomer having a silyl group includes, for 
example, a vinyl-based monomer [particularly, a (meth)acrylic-based monomer] having an aikoxysilyl group from a 
viewpoint of handling, economy, and weakness of side reaction, etc. 

[0238] In the present invention, although the above-described polymer may be constructed by the above-described 
monomer alone having a silyl group, it is usually constructed by the above-described monomer having a silyl group and 
a copolymerizable unsaturated monomer (copolymerizing components). Such the copolymerizing components 
includes, for example, a (meth)acrylic-based monomer, aromatic vinyls, unsaturated carboxylic acids, vinyl esters, 
vinyls containing halogens, vinylethers (for example, vinylethylether, etc.), vinylketones (for example, methylvinylketone, 
etc.), vinylheterocyclic compounds (for example, N-vinylpyrrolidone, an N-vinyl compound such as N-vinylimidazole and 
vinyl piridine, etc.), an olefinic monomer (for example, ethylene and propylene, etc.), and an ally) compound (for exam- 
ple, an allyl ester such as ally! acetate, etc.), etc. The copolymerizing components may be employed solely or in com- 
bination of two or more kinds. The (meth)acrylic-based monomer which is the copolymerizing component includes, for 
example, a (meth)acrylate, (meth)acrylamides, and (meth)acrylonitrile, etc. 

[0239] The (meth)acrylate includes, for example, an alkyl(meth)acrylate [for example, C-|. 18 alkyl(meth)acrylates such 
as methyl(meth)acrylate, ethyl(meth)acrylate, propyl(meth)acrylate, isopropyl (meth) acrylate, butyl (meth) acrylate, 
isobutyl (meth)acrylate, t-butyl (meth)acrylate, hexyl(meth)acry!ate, octyl(meth)acrylate, 2-ethylhexyl(meth)acrylate, 
and lauryl(meth)acrylate], a cycloalkyl(meth)acrylate [for example, cyc!ohexyl(meth)acrylate, etc.], an aryl(meth)acr- 
ylate [for example, phenyl(meth) acrylate, etc.], an aralkyl(meth)acrylate [for example, benzyl (meth)acrylate, etc.], a 
hydroxyalkyl(meth)acrylate [for example, hydroxy-C 2 . 4 alkyl(meth)acrylaies such as 2-hydroxyethyl(meth)acrylate and 
2-hydroxypropyl(meth)acrylate, etc.], glycidyl(meth)acrylate, a dialkylamino-alkyl(meth)acrylate [for example, a di-Ci. 
4 alkylamino-C 2 . 4 alkyl(meth)acry!ate such as 2-(dimethylamino)ethyl(meth)acrylate and 2-(diethyl- 
amino)ethyI(meth)acrylate], etc. 

[0240] The (meth)acrylamides include, for example, (meth)acrylamide, a hydroxyalkyl(meth)acrylamide [for example, 
an N -hydroxy-^ . 4 alkyl(meth)acrylamide such as N-methylol(meth)acrylamide], an alkoxyalkyl(meth)acrylamide [for 
example, N-hydroxy-d^alkoxy-C^ alkyl(meth)acrylamides such as N-methoxymethyl(meth)acry!amide], and diace- 
tone(meth)acrylamide, etc. 

[0241] A preferred (meth)acrylic-based monomer includes, for example, a (meth)acrylate [for example, a C,. 
1B alkyl(meth)acrylate, a hydroxy-C 2 . 4 alkyl(meth)acrylate, glycidyl(meth)acrylate, di-C^ alkylamino-C 2 . 
4 alkyl(meth)acrylate, etc.] and (meth)acrylamides, etc. A more preferred (meth) acrylic-based monomer includes a C 2 . 
10 alkyiacrylate, a C^methacrylate, a hydroxy-C 2 . 3 alkyl(meth)acrylate, glycidyl(meth)acrylate, di C^alkylamino-C^ 
alkyl(meth)acry!ate. 

[0242] The unsaturated carboxylic acids include, for example, an unsaturated monocarboxylic acid [for example, an 
ethylenic unsaturated monocarboxylic acid such as (meth)acryltc acid and crotonic acid] and an unsaturated polyvalent 
carboxylic acid [for example, an ethylenic unsaturated polyvalent carboxylic acid such as maleic acid, fumaric acid, and 
itaconic acid, or an anhydride thereof (maleic anhydride, etc.) or esters (for example, a monoalkyl ester of a Afunctional 
carboxylic acid such as monomethylmaleate and monobutylmaleate, etc.)], etc. A preferred unsaturated carboxylic acid 
includes, for example, a monocarboxylic acid such as (meth)acrylic acid and a polyvalent carboxylic acid such as maleic 
acid, an anhydride thereof, or the esters. 

[0243] The aromatic vinyls include, for example, styrene, alpha-methylstyrene, and vinyl toluene, etc., and styrene is 
often employed. The vinyl esters include, for example, vinyl acetate, vinyl propionate, and vinyl versate (VeoVa, etc.), 
etc. The vinyls containing halogens include, for example, vinyl chloride and vinylidene chloride, etc. 
[0244] Further, as copolymerizable components, there may be employed, for example, a monomer containing silyl 
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group such as a compound [for example, vinylbis(dimethylamino)methy!silane, etc.] represented by formula (26); 

R 15 R» R 20 
CH Z = C- Si- (N-^Js-e ( 26 ) 

(in the formula, R 20 and R 21 , which may be identical or different, represent a C-|. 10 alkyl group. R 14 , R 15 , and "a" are the 
same as in the above descriptions.}, 

a compound [for example, vinyifri(acetyloxy)siiane and vinyldi(acetyloxy)methylsilane, etc.] represented by formula 
(27); 

R 15 Ri 4 

CH 2 = C-Si-R 2 3 2 . 8 (27) 

(in the formula, R 22 represents a C 2 . 6 acyl group. R 14 , R 15 , and "a" are the same as in the above descriptions.), and 
a compound [for example, vinyllriphenoxysilane, etc.] represented by formula (28); 

R 15 Ri 4 

CH 2 = C- Si-Rf., (28) 

(in the formula, R 23 represents a C 6 .i 0 aryloxy group. R 14 , R 15 , and "a" are the same as in the above descriptions.). 
[0245] In the present invention, as copolymerizable components, usually, there may be often employed a hard mon- 
omer [for example, a monomer component which forms a homopolymer having a glass transition temperature of 80 to 
120°C (particularly, 90 to 105°C) or so such as methyl(meth)acrylate and styrene] and a soft monomer [for example, a 
monomer component which forms a homopolymer having a glass transition temperature of -85 to -10°C (particularly, - 
85 to -20 e C) or so such as a C 2 .io alkylacrylate] in combination thereof. On the other hand, if a monomer component 
[for example, dialtyamino-alkyl(meth)acrylate, etc.] containing an ionic functional group such as carboxylic group or 
amino group is employed as a copolymerizable component, a water-based resin composition can be obtained without 
an emulsifier. 

[0246] In the case that a polymer is constructed using the monomer containing a silyl group and the copolymerizable 
components (the hard monomer, soft monomer, and monomer component containing an ionic functional group), the 
use amount of the respective monomer components can be selected, for example, from the following range. 

( 1 ) Monomers containing a silyl group 

[0247] 0.05-30% by weight [for example, 0.1-20% by weight, preferably 0.5-15% by weight, more preferably 1-10% by 
weight] 

(2) Copolymerizable components 

[0248] 70-99.95% by weight [for example, 80-99.9% by weight, preferably 85-99% by weight, more preferably 90-98% 
by weight] 

[0249] The copolymerizable components can be constructed by, for example, the following monomers (the hard mon- 
omer, soft monomer, and monomer component containing an ionic functional group). 

1) Hard monomer 

[0250] 1 0-90% by weight [for example, 15-85% by weight, preferably 20-80% by weight, more preferably 25-75% by 
weight, particularly, 30-70% by weight] 
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2) soft monomer 

[0251 ] 10-90% by weight [for example, 1 5-85% by weight, preferably 20-80% by weight, more preferably 25-75% by 
weight, particularly, 30-70% by weight] 

3) Monomer containing an ionic group 

[0252] 0-80% by weight [for example, 0-70% by weight, preferably 0-60% by weight, more preferably 0-50% by weight, 
particularly, 0-40% by weight] 

[0253] A preferred polymer in the present invention includes a polymer {an acrylic-based polymer) including at least 
one kind of an acrylic-based polymer as a constructing monomer (a monomer containing a silyl group and copolymer- 
izable components). 

[0254] A particularly preferred polymer is a copolymer containing a vinyl-based monomer having an alkoxysilyl group 
which is a constructing monomer and an acrylic-based monomer which is a copolymerizable component. 
[0255] The polymers can be obtained by a usual method, for example, a solution polymerization, an emulsion polym- 
erization, a suspension polymerization, and a bulk polymerization, etc. The polymers are often obtained in a form of an 
aqueous solution and a water-based emulsion. Average particle diameter of polymer particles in the water-based emul- 
sion can be selected within a range in which dispersion stability and adhesion are not deteriorated, for example, a range 
of 0.01-2 jxm (for example, 0.01-1 urn), preferably 0.01-0.05 jim, and more preferably 0.01-0.3 jxm or so. 
[0256] As a method for obtaining the polymer (a thermoplastic resin) as an aqueous solution or a water-based emul- 
sion, there are exemplified, for example, a method (1) and a method (2). The method (1) includes a method (1-1) and 
a method (1 -2). In the method (1-1), there is dissolved or dispersed a polymer in which the vinyl-based monomer having 
a silyl group represented by the previously-described formula (13) is copolymerized with a copolymerizable component 
having an ionic functional group such as carboxylic group or amino group using an alkali (for example, an alkyl amine 
such as triethylamine, a cyclic amine such as morpholine, an alkanol amine such as triethanolamine, pyridine, and 
ammonia, etc.), an acid [for example, an inorganic acid (for example, hydrochloric acid and sulfuric acid, etc.), and an 
organic acid (for example, a carboxylic acid such as acetic acid and propionic acid, and sulfonic acid, etc.), and in the 
method (1-2), the polymer is dissolved or dispersed by an emulsifier, and the method (2) is an emulsion polymerization 
method, etc. 

[0257] In the above-described method (1-1) and the method (1-2). the polymer may be also prepared by a solution 
polymerization and, further, it may be also prepared by an emulsion polymerization, a suspension polymerization, and 
a bulk polymerization, It is to be noted that the polymerization may be carried out batchwise or continuously. 
[0258] In the solution polymerization, there is employed an organic solvent [for example, such as an alcohol (for exam- 
ple, ethanol, isopropanol, and butanol, etc.), an aromatic hydrocarbon (for example, benzene, toluene, and xylene, 
etc.), an aliphatic hydrocarbon (for example, perrtane, hexane, and heptane, etc.), a cycloaliphatic hydrocarbon (for 
example, cyclohexane, etc.), an ester (for example, ethyl acetate and n-butyl acetate, etc.), a ketone (for example, ace- 
tone and methylethylketone, etc.), and an ether (for example, diethylether, dioxane, and tetrahydrofran, etc.)]. The 
organic solvent may be employed solely or in combination of two or more kinds. As the organic solvent, there may be 
usually employed an alcohol such as isopropanol, an aromatic hydrocarbon such as toluene, and a ketone such as 
methylethylketone, etc. 

[0259] Use amount of the organic solvent is not particularly limited, and it can be selected from, for example, a range 
of total amount of the organic solvents/monomers=0.1/1 -5/1 (weight ratio), and preferably 0.5/1 -2/1 (weight ratio) based 
on total amount of the monomers (the monomer having a silyl group and the copolymerizable components). 
[0260] In the solution polymerization, although a polymerization may be initiated by irradiation of an electronic beam 
or an ultraviolet ray and heating, it is often initiated using a polymerization initiator. As the polymerization initiator, there 
can be exemplified, for example, an azo compound [for example, azobisisobutylnitrile, 2,2-azobis(2,4-dimethylvaleroni- 
Irile, azobiscyano valeric acid, 2,2-azobis(2-amidinopropane) hydrochloride, 2,2-azobis(2-amidinopropane)acetate,], 
inorganic peroxides (for example, persulphates acid such as potassium persulphate, sodium persulphate, ammonium 
persulphate, and hydrogen peroxide), organic peroxides [for example, benzoyl peroxide, di-t-butylperoxide, cumen 
hydroperoxide, di(2-e1hoxyethyI)peroxydicarbonate)], and redox catalysts [for example, sulphite or bisulfite (for exam- 
ple, alkali metal salts and ammonium salts), a reducing agent such as L-ascorbic acid and elisorbic acid, persulphates 
acid (for example, alkali metal salts and ammonium salts, etc.). and a catalyst system composed of the combination of 
the peroxides]. The polymerization initiator can be employed solely or in combination of two or more kinds. 
[0261 ] Use amount of the polymerization initiator can be selected from, for example, a range of 0.001-20% by weight, 
and preferably 0.0 1-10% by weight (for example, 0.1 -10% by weight) or so based on total amount of the monomers (the 
monomer having a silyl group and the copolymerizable components). 

[0262] Reaction temperature in the solution polymerization is, for example, 50-150°C, and preferably 70-1 30°C or so. 
Further, reaction time of period is, for example, 1-10 hours, and preferably 2-7 hours or so. It is to be noted that a ter- 
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mination point of the polymerization can be identified by disappearance in the absorption (for example, 1648 cm" 1 ) by 
double bonds in infrared absorption spectra or a decrease of unreacted monomers using a gas chromatography. 
[0263] In emulsifying the polymer, there are employed an emulsifier, for example, an anionic surface active agent such 
as an alkyl sulphate, an alkylaryl sulphonate, an alkyl phosphate, or a fatty acid salt, a cationic surface active agent 
5 such as an alkyl amine salt, an alkyl quaternary ammonium salt a polyoxyethylene alkylarylether. a nonionic surfactant 
such as a polyoxyethylene alkylether, or a pluronic-type one, an amphoteric surface active agent such as a carboxylic 
acid-type one (an amino acid-type one, betaine-type one) or a sulfonic acid-type one. it is to be noted that the emulsion 
may be pH-regulated by a pH regulator. 

[0264] In the case that the polymer contains a cationic group such as a cation -formable group, amino group, and imide 
jo group, the polymer can be readily dissolved or emulsified because of an increase of hydrophilic property by the use of 
acids. As such the acids, there can be exemplified, for example, an inorganic acid (for example, hydrochloric acid, phos- 
phoric acid, sulfuric acid, and nitric acid, etc.) and an organic acid [for example, a saturated aliphatic monocarboxylic 
acid such as formic acid, acetic acid, and propionic acid; a saturated aliphatic polycarboxylic acid such as oxalic acid 
and adipic acid; an unsaturated aliphatic monocarboxylic acid such as (meth)acrylic acid; an unsaturated aliphatic poly- 
w carboxylic acid such as maleic acid and itaconic acid; and an aliphatic oxycarboxylic acid such as lactic acid and citric 
acid, etc.]. 

[0265] In the case that the polymer contains an acidic group such as carboxylic group, the polymer can be readily 
dissolved or emulsified by the use of a basic compound. As such the basic compound, there can be included an organic 
basic material (for example, an alkyl amine such as triethylamine, a cyclic amine such as morpholine, an alkanol amine 
20 such as triethanol amine, and pyridine, etc.) and an inorganic basic material (for example, ammonia and a hydroxide of 
an alkali metal, etc.). 

[0266] Use amount of the acid can be selected from, for example, a range of total amount of the acid/cationic 
group=0.3/1 -1 .5/1 (molar ratio) or so. 

[0267] Use amount of the basic material can be selected from, for example, a range of total amount of the basic mate- 
ss rial/acidic group=0.3/1 -1 .5/1 (molar ratio) or so. 

[0268] The polymer obtained by solution polymerization can be emulsified under the presence or the absence of 
organic solvents. 

[0269] In the case that the polymer is dissolved or emulsified under the presence of organic solvents, a water-soluble 
organic solvent (for example, an alcohol such as isopropanol) is often employed as an organic solvent. In the case that 
30 the polymer was emulsified under the presence of organic solvents, the organic solvent may be even removed by evap- 
oration, etc. after emulsifying, and an emulsion may also contain the organic solvent. It is to be noted that in the case 
that the organic solvent is removed before emulsifying the polymer, an organic solvent (a ketone such as methylethyl- 
ketone) having a low boiling point is occasionally employed. 

[0270] In the case that the polymer obtained by solution polymerization is emulsified under the presence of organic 
35 solvents, it can be emulsified by adding water after adding an additive (for example, an emulsifier, a pH regulator, and 
an acid, etc.) to the organic solution containing the polymer. In the case, it is preferred to gradually add water by drop- 
ping. Emulsifying is preferably carried out at a low temperature, for example, it can be selected from a range of not more 
than 70°C (for example, 5-70 c C), and preferably not more than 50°C or so (for example, 10-50'C). 
[0271] After having emulsified by the addition of water, removal of the organic solvents is often carried out at, for 
40 example, not more than 80°C (for example, 5-80'C) and an ordinary or reduced pressure (for example, 0.0001-1 normal 
atmosphere or so). 

[0272] Further, the emulsion polymerization of the monomers (the monomer having a silyl group and copolymerizable 
components) can be carried out according to usual emulsion polymerization methods and, for example, there can be 
applied a method of collectively feeding the monomers (for example, a polymerization method by collectively feeding 
45 the monomers to a water-based medium) and a method of monomer feeding (a polymerization method by adding the 
monomers to a water-based medium), etc. The monomers may be even employed as a pre-emulsion which is in 
advance emulsified. In the preparation of the pre-emulsion, a polymerizable emulsifier may be even employed as a 
copolymerizable component, and may be also emulsified using an emulsifier. 

[0273] As a polymerization initiator to be employed in the emulsion polymerization, there can be employed a water- 
so soluble polymerization initiator such as inorganic peroxides (for example, persulphates such as potassium persulphate, 
sodium persulphate, and ammonium persulphate, and hydrogen peroxide) in the above-described polymerization initi- 
ator for the solution polymerization, and may also be a water-soluble redox type polymerization initiator system. 
[0274] As the polymerizable emulsifier, Ihere can be employed a variety of usual emulsifiers for polymerization [for 
example, an emulsifier having (meth)allyl group and a (meth)aikyl group which are a polymerizable functional group 
55 and, moreover, a quaternary ammonium salt and a tertiary amine salt a cationic group such as amino group, and imide 
group, and an anionic group such as a sulfonate and a carboxylate, or a nonionic group such as ethyleneoxide group], 
etc. Use amount of the polymerizable emulsifier can be selected from, for example, a range of 0.1-20% by weight, and 
preferably 0.5-1 0% by weight or so based on total amount of the monomers. 
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[0275] As the emulsifier to be employed in the emulsion polymerization, there can be enumerated the emulsifiers 
which can be employed when emulsifying a polymer obtained by the previously-described solution polymerization. Fur- 
ther, in order to stabilize the emulsion polymerization, there may be even employed a protecting colloid agent (for exam- 
ple, a partially-saponified polyvinylalcohol, a carboxymethyl cellulose, a methyl cellulose, a hydroxyethy! cellulose, and 
a hydroxypropyl cellulose, etc.). It is to be noted that pH maybe regulated in the emulsion. 
[0276] It is to be noted that conditions such as temperature, etc. in the emulsion polymerization may be the same as 
in the previously-described solution polymerization. 

[0277] In order to control a molecular weight of a polymer in the solution polymerization and the emulsion polymeri- 
zation, there may be employed a chain transfer agent, for example, an alcohol such as catechol or phenols, thiols, mer- 
captans (for example, n-lauryl mercaptan, n-dodecyl mercaptan, t-dodecyl mercaptan, 3-mercaptopropyl 
trimethoxysilane, and 3-mercaptopropylmethyt dimethoxysilane, etc.). 

[0278] A weight average molecular weight (Mw) in the previously-described polymer is, for example, 100,000- 
8,000,000, preferably 200,000-7,000,000, and more preferably 300,000-5,000,000 or so. 

[0279] Further, a glass transition temperature (Tg) in the previously-described polymer is, for example, -1 0 to 70°C, 
preferably -5 to 50 S C, and more preferably 0 to 40°C or so. In the case that the glass transition temperature is less than 
-lO'C, blocking is apt to be caused in a thermally-and pressure-sensitive adhesive sheet and, in exceeding 70°C, an 
adhesive property is apt to lower. 

[0280] In the thermally-and pressure-sensitive adhesive 3 of the present invention, the content of the thermoplastic 
resin is, for example, 15-200 parts by weight, preferably 18-150 parts by weight, and more preferably 20-100 parts by 
weight or so based on 100 parts by weight of the total amount of the solid plasticizer. In the case that the content of the 
thermoplastic resin is less than 15 parts by weight, a cohesive force lowers, resulting in that a sufficient adhesive 
strength is not occasionally produced and, in the case of more than 200 parts by weight, sufficient tackiness is not occa- 
sionally produced in heating. 

[0281 ] In the present invention, since the polymerizable unsaturated compound having a hydrolyzable silyl group is 
employed as a monomer constructing the thermoplastic resin, a polymer having a high molecular weight is obtained by 
crosslinking, and it is considered that a cohesive force becomes strong. For that reason, in the case that it is employed 
as a thermally-and pressure-sensitive adhesive, an adhesive force, a holding power, and a water resistance are remark- 
ably improved. 

(Solid plasticizer, etc.) 

[0282] As the solid plasticizer in the thermally-and pressure-sensitive adhesive 3 of the present invention, there can 
be employed the same solid plasticizer as in the previously-described thermoplastic resin composition of the present 
invention. The solid plasticizer may be employed solely or in combination of two or more kinds. 
[0283] The thermally-and pressure-sensitive adhesive 3 of the present invention may optionally contain a tackif ier. As 
the tackifier to be employed, there can be employed the same ones as exemplified in the item of the previously- 
described thermoplastic resin composition of the present invention. The tackifier may be employed solely or in combi- 
nation of two or more kinds. The content of the tackifier is not particularly limited, and it can be appropriately selected 
according to the combination of the thermoplastic resin with the solid plasticizer. Usually, it is 10-600 parts by weight, 
preferably 20-500 parts by weight based on 100 parts by weight of the thermoplastic resin. 
[0284] In the thermally-and pressure-sensitive adhesive 3 of the present invention, in addition to the tackifier, there 
may be added, for example, an auxiliary for film-forming, a defoaming agent, a coatability improving agent, a thickener, 
a lubricant, a stabilizer {an antioxidant, an ultraviolet ray absorbent, and a thermal stabilizer, etc.), an anti-electrostatic 
agent, and a anti-blocking agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the above-exemplified compounds. 
[0285] The thermally-and pressure-sensitive adhesive 3 of the present invention can be employed in the form of the 
absence of solvents, and it can be also employed as a solution of an organic solvent or a water-based composition. 
[0286] The water-based composition can be prepared by usual methods, for example, the methods shown in the item 
of the previously-described thermally-and pressure-sensitive adhesive 2. 

[0287] Average particle diameter of the solid plasticizer in emulsion in the water-based composition is preferably 0.5- 
20 urn, and more preferably 1 -1 5 nm or so. In the case that the average particle diameter is less than 0.5 fim, it is afraid 
that blocking resistance lowers, and productivity lowers because a long time of period for crushing is required. In the 
case that the average particle diameter exceeds 20 urn, it is afraid that a coating surface becomes roughened, and a 
quality is lowered in a label. 

[0288] By coating the thermally-and pressure-sensitive adhesive 3 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
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pressure-sensitive adhesive 1. 

[0289] In the thermally- and pressure-sensitive adhesive 3 of the present invention and the thermally- and pressure- 
sensitive adhesive sheet obtained therefrom, an adhesive strength and holding power are excellent, and a high water 
resistance is shown by using the polymer of the monomer having a hydrolyzable silyl group. 

[Thermally-and pressure-sensitive adhesive 4] 

[0290] The thermal ly-and pressure-sensitive adhesive 4 of the present invention contains a thermoplastic resin which 
is a binder resin, and a solid plasticizer. 

(Thermoplastic resin) 

[0291 ] As the thermoplastic resin, there can be employed the thermoplastic resin which is exemplified in the item of 
the previously-described thermoplastic resin composition of the present invention. A preferred thermoplastic resin is 
also identical to the previously-described ones. 

[0292] The present invention is primarily characterized in that a weight average molecular weight (Mw) in the previ- 
ously-described thermoplastic resin ranges in 100,000-500,000. The weight average molecular weight (Mw) is prefera- 
bly 120,000-400,000, and more preferably 1 50,000-300,000 or so. In the case that the weight average molecular weight 
(Mw) is less than 100,000 in the thermoplastic resin, an adhesive strength is lower, and peeling is caused by only plac- 
ing and, in the case that the weight average molecular weight (Mw) exceeds 500,000 in the thermoplastic resin, an 
adhesive strength becomes too high, and it becomes incapable of peeling by only hands. 

[0293] The weight average molecular weight in the thermoplastic resin can be adjusted by, for example, the addition 
of a chain transfer agent. As the chain transfer agent, there can be exemplified, for example, an alcohol such as cate- 
chol or phenols, thiols, and mercaptans (for example, n-lauryl mercaptan, n-dodecyl mercaptan, and t-dodecyl mer- 
captan, etc.), etc. Further, the weight average molecular weight in the thermoplastic resin can be also adjusted by other 
usual methods, for example, by appropriately selecting reaction conditions such as the amount of a polymerization ini- 
tiator, reaction temperature, reaction time of period, and a method for feeding monomers, etc. in polymerization. 
[0294] Glass transition temperature (Tg) in the thermoplastic resin can be appropriately selected in consideration of 
the kind of materials to be stuck within a range in which there are not deteriorated an adhesive property and an anti- 
blocking property in the case that a pressure-sensitive adhesive sheet is prepared. It is usually -10 to 70°C or so, pref- 
erably -5 to 50°C, and more preferably 0 to 40°C or so. In the case that the glass transition temperature is less than - 
10°C, blocking is apt to be caused in the case that a pressure-sensitive adhesive sheet is prepared and, in the case of 
exceeding 70°C, an adhesive property is apt to be lowered. 

[0295] In the thermally-and pressure-sensitive adhesive 4 of the present invention, the content of the thermoplastic 
resin is, for example, 15-200 parts by weight, preferably 18-150 parts by weight, and more preferably 20-100 parts by 
weight or so based on 1 00 parts by weight of the solid plasticizer. In the case that the content of the thermoplastic resin 
is less than 15 parts by weight, a cohesive force lowers, resulting in that a sufficient adhesive strength is not occasion- 
ally produced and, in the case of more than 200 parts by weight, a sufficient adhesive power is not occasionally pro- 
duced in heating. 

[0296] A method for preparing the thermoplastic resin is not particularly limited, and there can be employed usual 
methods, for example, a solution polymerization, an emulsion polymerization, a suspension polymerization, and a bulk 
polymerization, etc. It is to be noted that a polymerization may be any one of a batchwise or continuous style. The ther- 
moplastic resin is often obtained in a mode of a water-based mixture such as a water-based emulsion. 
[0297] Average particle diameter of the thermoplastic resin in the water-based emulsion is, for example, 0.01-2 (Jim, 
and preferably 0.01-5 urn or so. As a method for obtaining the previously-described thermoplastic resin as a water- 
based emulsion, there are enumerated, for example, a method in which a polymer obtained by a solution polymeriza- 
tion, etc. is emulsified and dispersed using an emulsifier and a method in which monomers are subjected to an emul- 
sion polymerization. 

[0298] A method for the solution polymerization, a method for emulsifying the polymer obtained in the solution polym- 
erization, and the emulsion polymerization method are identical to the case in the previously-described thermally-and 
pressure-sensitive adhesive 3 of the present invention. 

(Solid plasticizer, etc.) 

[0299] As the solid plasticizer to be employed in the present invention, if it is melted by heating and it can produce a 
pressure-sensitive adhesive property by piasticizing the thermoplastic resin, it can be employed and, usually, dicy- 
clohexyl phthalate is often employed. As the solid plasticizer to be employed, there can be employed the same solid 
plasticizer as in the previously-described thermoplastic resin composition of the present invention. The solid plasticizer 
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may be employed solely or in combination of two or more kinds. 

[0300] The thermally-and pressure-sensitive adhesive 4 of the present invention may optionally contain a tackif ier. As 
the tackifier to be employed, there can be employed the same ones as exemplified in the item of the previously- 
described thermoplastic resin composition of the present invention. The tackifier may be employed solely or in combi- 
nation of two or more kinds. The content of the tackifier is not particularly limited, and it can be appropriately selected 
according to a combination of the thermoplastic resin with the solid plasticizer. Usually, it is 3-200 parts by weight, pref- 
erably 5-1 00 parts by weight based on 1 00 parts by weight of the solid plasticizer. 

[0301 ] In the thermally-and pressure-sensitive adhesive 4 of the present invention, in addition to the tackifier, there 
may be added, for example, an auxiliary for film-forming, a defoaming agent, a coatability improving agent, a thickener, 
a lubricant, a stabilizer (an antioxidant, an ultraviolet ray absorbent, and a thermal stabilizer, etc.), an anti -electrostatic 
agent, and a anti-blocking agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the previously-exemplified compounds. 
[0302] The thermally-and pressure-sensitive adhesive 4 of the present invention can be employed in the form of the 
absence of solvents, and it can be also employed as a solution of an organic solvent or a water-based composition. 
[0303] The water-based composition can be prepared by usual methods, for example, the methods shown in the item 
of the previously-described thermally and pressure-sensitive adhesive 2. 

[0304] It is to be noted that a dispersant for dispersing the thermoplastic resin is not particularly limited, and there can 
be employed any one of an anion-based and nonion-based dispersant which are conventionally publicly-known. As the 
anion-based dispersant, there can be enumerated carboxylates, sulphates, sulphonates, and phosphates, etc., and a 
carboxylic ammonium salt is preferred. As the nonion-based dispersant, there can be enumerated a polyethyleneglycol 
type one and a polyvalent alcohol type one, etc. 

[0305] Average particle diameter of the solid plasticizer in emulsion in the water-based composition is preferably 0.5- 
20 jxm, and more preferably 1-15 (xm or so. In the case that the average particle diameter is less than 0.5 ^m, it is afraid 
that blocking resistance lowers, and productivity lowers because a long time of period for crushing is required. In the 
case that the average particle diameter exceeds 20 jim, it is afraid that a coating surface becomes roughened, and a 
quality is lowered in a label. 

[0306] By coating the thermally-and pressure-sensitive adhesive 4 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
pressure-sensitive adhesive 1. 

[0307] In the thermally- and pressure-sensitive adhesive 4 of the present invention and the thermally- and pressure- 
sensitive adhesive sheet obtained therefrom, since the weight average molecular weight in the thermoplastic resin 
ranges in a specified scope, if the sheet is stuck to a material to be stuck, a practically sufficient adhesive strength can 
be obtained and, moreover, the sheet can be readily stripped and removed by hands without using boiled water, steam, 
and a water-soluble solvent. 

[0308] For that reason, it can be preferably employed for bottles for beer which are repeatedly used by recollecting 
and PET bottles which are recycled as a resource. 

[Thermally-and pressure-sensitive adhesive 5] 

[0309] The water-based thermally- and pressure-sensitive adhesive (thermally- and pressure-sensitive adhesive 5) 
of the present invention contains a thermoplastic resin, a tackifier, and a solid plasticizer, and it is characterized in that 
a decline of a melting point is less than 3°C in the solid plasticizer in the thermally-and pressure-sensitive adhesive layer 
which is formed by heating the previously-described water-based thermally-and pressure-sensitive adhesive at 40*C 
for 2 minutes on a base material sheet compared to a melting point of the solid plasticizer. 
[031 0] It is to be noted that "the melting point of the solid plasticizer in the thermally- and pressure-sensitive adhesive 
layer" means a melting point of the solid plasticizer alone which is measured from an absorption peak in a differential 
scanning calorimetric analysis. As described above, capability of measuring the melting point of the solid plasticizer 
alone in the thermally-and pressure-sensitive adhesive layer depends upon that the solid plasticizer is not miscible with 
other components in the thermally-and pressure-sensitive adhesive sheet which is obtained by drying after coating the 
water-based thermally- and pressure-sensitive adhesive of the present invention on at least one surface of a base 
material, and the solid plasticizer exists as fine particles. 

[031 1 ] As the thermoplastic resin to be employed as a binder resin in the present invention, there can be employed 
the thermoplastic resin exemplified in the item of the previously-described thermoplastic resin composition of the 
present invention. The thermoplastic resin may be employed in combination of two or more kinds. Of the previously- 
described thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that the decline of a melting point 
is less than 3°C in the solid plasticizer in the thermally-and pressure-sensitive adhesive layer. 
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[031 2] As described hereinabove, it is considered that the solid plasticizer in the present invention is not almost mis- 
cible with the thermoplastic resin and tackifier, and it is dispersed as fine particles in the thermally-and pressure-sensi- 
tive adhesive layer. 

[031 3] The solid plasticizer of a particle state becomes miscible with the thermoplastic resin and tackifier by heating 
5 the thermally-and pressure-sensitive adhesive layer, and tackiness is produced by melting thereof. As such the solid 
plasticizer, usually, dicyclohexyl phthalate is often employed. As other solid plasticizers to be employed, there are exem- 
plified the same solid plasticizers as employed in the previously-described thermoplastic resin composition of the 
present invention. The solid plasticizer may be employed solely or in combination of two or more kinds. 
[031 4] The content of the solid plasticizer is decided so that a decline of a melting point becomes less than 3"C in the 
10 solid plasticizer in the thermally- and pressure-sensitive adhesive layer, and it is usually 30-1 ,000 parts by weight or so, 
and preferably 100-1 ,000 parts by weight or so based on 100 parts by weight of the thermoplastic resin. More prefera- 
bly, it is 1 50-900 parts by weight, and particularly, it is 200-800 parts by weight. 

[0315] In the case that the content of the solid plasticizer is less than 30 parts by weight, a sufficient pressure sensitive 
adhesive property is not occasionally produced in heating and, in the case of more than 1 ,000 parts by weight, a cohe- 

w sive force lowers, and a sufficient adhesive strength is not occasionally produced. 

[031 6] As the tackifier to be employed in the present invention, there are employed the same tackifier exemplified in 
the item of the previously-described thermoplastic resin composition of the present invention. The tackifier may be also 
employed in combination of two or more kinds. The content of the tackifier is not particularly limited, and it is decided 
so that a decline of a melting point becomes less than 3°C in the solid plasticizer in the thermally- and pressure-sensi- 

20 tive adhesive layer. It can be appropriately selected according to the combination of the thermoplastic resin with the 
solid plasticizer. In general, the content of the tackifier is 10-600 parts by weight or so, and preferably 20-500 parts by 
weight or so based on 1 00 parts by weight of the thermoplastic resin. 

[031 7] In the thermally-and pressure-sensitive adhesive 5 of the present invention, in addition to the tackifier, there 
may be added, for example, an auxiliary for film-forming, a defoaming agent, a coatability improving agent, a thickener, 
25 a lubricant, a stabilizer (an antioxidant, an ultraviolet ray absorbent, and a thermal stabilizer, etc.), an anti -electrostatic 
agent, and an anti-blocking agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the previously-exemplified compounds. 
[0318] The water-based thermally-and pressure-sensitive adhesive (a water-based composition) of the present inven- 
tion can be prepared according to usual methods, for example, the methods for the preparation of the water-based com- 
ae position shown in the item of the thermoplastic resin composition of the present invention. Further, a dispersant to be 
employed at that time can be'employed the dispersant exemplified in the same Item. 

[0319] Average particle diameter of the solid plasticizer in emulsion (a water-based composition) in the water-based 
emulsion ranges in preferably 1 -10 \im from a viewpoint that the decline of a melting point is less than 3"C in the solid 
plasticizer in the thermally-and pressure-sensitive adhesive layer. In the case that the average particle diameter is less 

35 than 1 urn, the difference of a melting point is apt to become not less than 3°C, and an anti-blocking property becomes 
poor in the thermally- and pressure-sensitive adhesive sheet obtained. Further, it is afraid that productivity lowers 
because of requiring a long time of period for crushing the solid plasticizer. In the case that the average particle diam- 
eter exceeds 10 urn, a coating surface becomes roughened, and quality lowers in a label. 
[0320] By coating the thermally-and pressure-sensitive adhesive 5 of the present invention on at least one surface of 

40 a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
pressure-sensitive adhesive 1. 

[0321] As described hereinabove, in the water-based thermally- and pressure-sensitive adhesive of the present inven- 
ts tion, the difference of a melting point is adjusted so as to become (ess than 3°C in the solid plasticizer in the thermally- 
and pressure-sensitive adhesive layer which is formed by heating the thermally-and pressure-sensitive adhesive on a 
base sheet at 40°C for 2 minutes. In the case that the difference of a melting point is not less than 3°C, an anti-blocking 
property becomes poor in the thermally- and pressure-sensitive adhesive sheet, and sheets themselves are unprefer- 
ably stuck each other in storage at a high temperature. It is to be noted that it is considered that as described herein- 
50 above, such the decline in a melting point is caused because of a state in which a surface portion of the solid plasticizer 
which exists as particles in the thermally- and pressure-sensitive adhesive becomes miscible with the thermoplastic 
resin and the solid plasticizer which exist around the surface portion. 

[0322] The above-described level of a decline in a melting point can be controlled by selecting the kind and the 
amount of the thermoplastic resin, the kind and the amount of the solid plasticizer, the kind and the amount of the tack- 
55 ifier, and the combination and amount ratio of the thermoplastic resin with the solid plasticizer, etc. 

[0323] In the thermally- and pressure-sensitive adhesive sheet obtained by the thermally- and pressure-sensitive 
adhesive of the present invention, since the decline of a melting point is set up in less than 3°C in the solid plasticizer 
in the thermally- and pressure-sensitive adhesive layer, the thermoplastic resin is not plasticized by melting of the solid 
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plasticizer even at a relatively high storage temperature in the summer season and, accordingly, tackiness is not fin- 
ished to be produced thereby. 

[0324] Accordingly, there can be provided a thermally- and pressure-sensitive adhesive sheet having an excellent 
anti-blocking property by the present invention. 

[Thermally- and pressure-sensitive adhesive sheet 2j 

[0325] The thermally- and pressure-sensitive adhesive sheet 2 of the present invention is obtained by forming the 
thermally- and pressure-sensitive adhesive layer containing a thermopiastic resin, a tackifier, and a solid plasticizer on 
at least one surface of a base material sheet, and it is characterized in that an adhesive strength when being stuck to 
a body to be stuck after producing tackiness by heating the thermally- and pressure-sensitive adhesive sheet is from. 
100 gf/25mm to 600 gf/25mm at a period of 6 months-lapse. 

[0326] Herein, the adhesive strength is shown by "gf/25mm", and it means a tensile force represented by the unit of 
gram which requires for stripping the thermally- and pressure-sensitive adhesive sheet having the width of 25 mm stuck 
by loading the weight of 2 kg from a body to be stuck at a tensile speed of 300 mm/minute and a stripping angle of 1 80°. 
[0327] As the thermoplastic resin to be employed as a binder resin in the present invention, there can be employed 
the thermoplastic resin exemplified in the item of the previously-described thermoplastic resin composition of the 
present invention. The thermoplastic resin may be employed in combination of two or more kinds. Of the previously- 
described thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that an adhesive strength 
becomes from 1 00 gf/25mm to 600 gf/25mm at a period of 6 months-lapse after sticking of a thermally- and pressure- 
sensitive adhesive sheet. 

[0328] As the solid plasticizer to be employed in the present invention, it is melted by heating and it can produce tack- 
iness by plasticizing the thermoplastic resin and, usually, dicyclohexyl phthalate is often employed. As the solid plasti- 
cizer to be employed, there can be employed the same solid plasticizer as in the previously-described thermoplastic 
resin composition of the present invention. The solid plasticizer may be employed solely or in combination of two or 
more kinds. 

[0329] The content of the solid plasticizer is decided so that an adhesive strength after sticking the thermally- and 
pressure-sensitive adhesive sheet is from 100 gf/25mm to 600 gf/25mm at a period of 6 months-lapse, and it is usually 
30-1 ,000 parts by weight or so, and preferably 100-1 ,000 parts by weight or so based on 100 parts by weight of the ther- 
moplastic resin. More preferably, it is 150-900 parts by weight, and particularly, it is 200-800 parts by weight. In the case 
that the content of the solid plasticizer is less than 30 parts by weight, sufficient tackiness is not occasionally produced 
in heating and, in the case of more than 1,000 parts by weight, a cohesive force lowers, and a sufficient adhesive 
strength Is not occasionally produced. 

[0330] In the present invention, the thermally- and pressure-sensitive adhesive layer by which the thermally- and pres- 
sure-sensitive adhesive sheet 2 is constructed contains a tackifier. 

[0331 ] As tine tackifier to be employed, there are employed, for example, the same tackifier exemplified in the item of 
the previously-described thermoplastic resin composition of the present invention. The tackifier may be also employed 
in combination of two or more kinds. The content of the tackifier is not particularly limited, and it is decided so that an 
adhesive strength after sticking the thermally- and pressure-sensitive adhesive sheet is from 100 gf/25mm to 600 
gf/25mm at a period of 6 months-lapse. It can be appropriately selected according to the combination of the thermo- 
plastic resin with the solid plasticizer. 

[0332] In general, the content of the tackifier is 1 0-600 parts by weight or so, and preferably 20-500 parts by weight 
or so based on 1 00 parts by weight of the thermoplastic resin. 

[0333] In the thermally- and pressure-sensitive adhesive layer which constructs the thermally- and pressure-sensitive 
adhesive sheet 2 of the present invention, in addition to the tackifier, there may be added, for example, an auxiliary for 
film-forming, a defoaming agent, an agent for improving coatability, a thickener, a lubricant, a stabilizer (an antioxidant, 
an ultraviolet ray absorbent, and a thermal stabilizer, etc.), an anti-electrostatic agent, and a anti-blocking agent (inor- 
ganic particles and organic particles) within a range in which properties are not deteriorated. 
[0334] As the auxiliary for film-forming, there can be employed the previously-exemplified compounds. 
[0335] The thermally- and pressure-sensitive adhesive sheet 2 of the present invention can be obtained by, for exam- 
ple, coating a water-based dispersion in which components (the thermoplastic resin, etc.) constructing the above- 
described thermally- and pressure-sensitive adhesive layer are dispersed in water using a dispersant onto a base 
sheet, followed by being dried. The dispersant to be employed for preparing the water-based dispersion is not particu- 
larly limited and, for example, there can be employed the dispersant employed in the method for the preparation of the 
water-based composition shown in the item of the previously-described thermoplastic resin composition of the present 
invention. As a method for dispersing into water, there can be also employed the melhod shown in the same item. 
[0336] Average particle diameter of the solid plasticizer in emulsion in the water-based dispersion is preferably 0.5- 
20 urn, and more preferably 1 -15 jtm or so. In the case that the average particle diameter is less than 0.5 urn, it is afraid 
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that a blocking is occasionally caused which is a phenomenon sticking each other when the thermally- and pressure- 
sensitive adhesive sheet is stored at a high temperature, and productivity lowers because a long time of period for 
crushing of the solid plasticizer is required. In the case that the average particle diameter exceeds 20 urn, it is afraid 
that a coating surface becomes roughened, and a quality is lowered in a label. 
5 [0337] The thermally- and pressure-sensitive adhesive layer in the thermally- and pressure-sensitive adhesive sheet 
2 of the present invention can be formed by coating ihe thermally- and pressure-sensitive adhesive on at least one sur- 
face of a base material. 

[0338] A method for forming the thermally- and pressure-sensitive adhesive layer, and the base material to be 
employed are the same as in the case of the previously-described thermally- and pressure-sensitive adhesive 1 . 

"? [0339] As described hereinabove, in the thermally- and pressure-sensitive adhesive sheet 2 of the present invention, 
there is formed the thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackifier, and a 
solid plasticizer on at least one surface of a base material sheet, and an adhesive force is controlled so that an adhesive 
strength when being stuck to a body to be stuck after manifestation of tackiness by heating the thermally- and pressure- 
sensitive adhesive sheet is from 100 gf/25mm to 600 gf/25mm at a period of 6 months-lapse. In the case that the adhe- 

15 sive force at a period of 6 months-lapse from sticking is less than 100 gH25mm, there is unpreferably caused a problem 
that the thermally- and pressure-sensitive adhesive sheet is peeled until glass bottles and PET bottles are exhibited in 
a shop window or during being exhibited. Further, in the case that the adhesive force at a period of 6 months-lapse from 
sticking exceeds 600 gf/25mm, it is not possible to strip the sheet, resulting in that there are obstructed the reuse of the 
bottles and recycling of the PET bottles. It is to be noted that a reason that a judgement on an adhesive force is given 

20 at the period of 6 months after sticking depends upon that contents filled up in the bottles and the PET bottles are 
almost consumed at the period. 

[0340] The adhesive force can be controlled by selecting the kind and the amount of the thermoplastic resin, the kind 
and the amount of the solid plasticizer, the kind and the amount of the tackifier, and the combination and amount ratio 
of the thermoplastic resin with the solid plasticizer, etc. 
25 [0341] In the case that the thermally- and pressure-sensitive adhesive sheet 2 of the present invention is stuck on a 
body to be stuck after manifestation of tackiness by heating, since it has the adhesive force ranging in 100 gf/25mm to 
600 gf/25mm at a period of 6 months-lapse after sticking, it can be readily stripped. 

[0342] Moreover, the sheet can be readily stripped and removed without using boiled water, steam, and a water-sol- 
uble solvent, and it can be preferably employed for bottles for beer which are repeatedly used and for PET bottles which 
30 are recycled as a resource. 

[Thermally-and pressure-sensitive adhesive sheet 3J 

[0343] The thermally- and pressure-sensitive adhesive sheet 3 of the present invention is obtained by forming the 
35 thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackifier, and a solid plasticizer on 
at least one surface of a base material sheet, and it is characterized in that a coating amount of the thermally- and pres- 
sure-sensitive adhesive is less than 5 g/m 2 , and an adhesive strength when being stuck to a body to be stuck after man- 
ifestation of tackiness by heating the thermally-and pressure-sensitive adhesive sheet is not less than 1 00 gf/25mm. 
[0344] Herein, the adhesive strength is shown by "gf/25mm", and it means a tensile force represented by the unit of 
40 gram which requires for stripping the thermally- and pressure-sensitive adhesive sheet having the width of 25mm stuck 
by loading the weight of 2 kg from a body to be stuck at a tensile speed of 300 mm/minute and a stripping angle of 1 80°. 
[0345] As the thermoplastic resin employed as a binder resin in the present invention, there can be employed the ther- 
moplastic resin exemplified in the item of the previously-described thermoplastic resin composition of the present inven- 
tion. The thermoplastic resin may be employed in combination of two or more kinds. Of the previously-described 
45 thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that a coating amount of the thermally-and 
pressure-sensitive adhesive is less than 5 g/m 2 , and an adhesive strength when being stuck to a body to be stuck after 
manifestation of tackiness by heating the thermally- and pressure-sensitive adhesive sheet is not less than 100 
gf/25mm. 

[0346] As the solid plasticizer to be employed in the present invention, it is melted by heating and it can generate a 
so pressure-sensitive adhesive property by plasticizing the thermoplastic resin, it can be employed and, usually, dicy- 
clohexyl phthalate is often employed. As the solid plasticizer to be employed, there can be employed the same solid 
plasticizer as in the previously-described thermoplastic resin composition of the present invention. The solid plasticizer 
may be employed solely or in combination of two or more kinds. 

[0347] The content of the solid plasticizer is decided so that a coating amount of the thermally- and pressure-sensitive 
55 adhesive is less than 5 g/m 2 , and an adhesive strength when being stuck to a body to be stuck after manifestation of 
tackiness by heating the thermally- and pressure-sensitive adhesive sheet is not less than 100 gf/25mm, and it is usu- 
ally 30-1,000 parts by weight or so, and preferably 100-1,000 parts by weight or so based on 100 parts by weight of the 
thermoplastic resin. More preferably, it is 150-900 parts by weight, and particularly, it is 200-800 parts by weight. 
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[0348] In the case that the content of the solid plasticizer is less than 30 parts by weight, sufficient tackiness is not 
occasionally produced in heating and, in the case of more than 1 ,000 parts by weight, a cohesive force lowers, and a 
sufficient adhesive strength is not occasionally produced. 

[0349] In the thermally- and pressure-sensitive adhesive layer by which the thermally- and pressure-sensitive adhe- 
sive sheet 3 is constructed in the present invention, a tackifier is contained. As the tackifier to be employed, there can 
be employed, for example, ones exemplified in the item of the previously-described thermoplastic resin composition of 
the present invention. The tackifier may be employed in combination of two or more kinds. The content of the tackifier 
is not particularly limited, and it is decided so that a coating amount of the thermally- and pressure-sensitive adhesive 
is less than 5 g/m 2 , and an adhesive strength when being stuck to a body to be stuck after manifestation of by heating 
the thermally- and pressure-sensitive adhesive sheet becomes not less than 1 00 gf/25mm. It can be selected by appro- 
priately selecting corresponding to the combination of the thermoplastic resin with the solid plasticizer. 
[0350] In general, it is 10-600 parts by weight or so, and preferably 20-500 parts by weight or so based on 100 parts 
by weight of the thermoplastic resin. 

[0351] In the thermally- and pressure-sensitive adhesive layer which constructs the thermally- and pressure-sensitive 
adhesive sheet 3 of the present invention, in addition to the tackifier, there may be added, for example, an auxiliary for 
film-forming, a defoaming agent, an agent for improving coatability, a thickener, a lubricant, a stabilizer (an antioxidant, 
an ultraviolet ray absorbent, and a thermal stabilizer, etc.), an anti-electrostatic agent, and a anti-blocking agent (inor- 
ganic particles and organic particles) within a range in which properties are not deteriorated. 
[0352] As the film-forming auxiliary, there can be employed the previously-exemplified compounds. 
[0353] The thermally-and pressure-sensitive adhesive sheet 3 of the present invention can be obtained by, for exam- 
ple, coating a water-based dispersion in which components (the thermoplastic resin, etc.) constructing the previously- 
described thermally- and pressure-sensitive adhesive layer are dispersed in water using a dispersant onto a base 
sheet, followed by being dried. The dispersant to be employed for preparing the water-based dispersion is not particu- 
larly limited and, for example, there can be employed the dispersant employed in the method for the preparation of the 
water-based composition shown in the item of the previously-described thermoplastic resin composition of the present 
invention. As a method for dispersing into water, there can be also employed the method shown in the same item. 
[0354] Average particle diameter of the solid plasticizer in the water-based dispersion is preferably 0.5-20 urn, and 
more preferably 1 -1 5 juri or so. In the case that the average particle diameter is less than 0.5 \im, it is afraid that a block- 
ing is occasionally caused, and productivity lowers because a long Sme of period for crushing of the solid plasticizer is 
required. In the case that the average particle diameter exceeds 20 urn, it is afraid that a coating surface becomess 
roughened, and a quality is lowered in a label. 

[0355] The thermally- and pressure-sensitive adhesive layer in the thermally- and pressure-sensitive adhesive sheet 
3 of the present invention can be formed by coating a thermally- and pressure-sensitive adhesive on at least one sur- 
face of a base material. A method for forming the pressure-sensitive adhesive layer, and the base material to be 
employed are the same as in the case of the previously-described thermally- and pressure-sensitive adhesive 1. 
[0356] As described hereinabove, in the thermally- and pressure-sensitive adhesive sheet 3 of the present invention, 
there is formed the thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackifier, and a 
solid plasticizer on at least one surface of a base material sheet, and an adhesive force is controlled so that a coating 
amount of the thermally- and pressure-sensitive adhesive is less than 5 g/m 2 , and an adhesive strength when being 
stuck to a body to be stuck after manifestation of tackiness in the sheet becomes not less than 100 gf/25mm. In the case 
that the coating amount of the thermally- and pressure-sensitive adhesive is not less than 5 g/m 2 , a long time is required 
for drying, and a coating speed cannot become unpreferably increased. Further, a lower limit of a coaling amount of the 
thermally- and pressure-sensitive adhesive, as described hereinafter, if an adhesive strength when being stuck to a 
body to be stuck after manifestation of tackiness by heating the thermally-and pressure-sensitive adhesive sheet is not 
less than 100 gf/25mm, is not particularly limited. In general, it is not less than 2 g/m 2 . 

[0357] Still further, in the case that the adhesive strength when being stuck to a body to be stuck after manifestation 
of tackiness by heating the thermally- and pressure-sensitive adhesive sheet is less than 100 gf/25mm, the pressure- 
sensitive adhesive sheet is apt to become readily peeled and, particularly, in the case that the adhesive strength at 5 
minutes-lapse after sticking is less than 100 gf/25mm, the thermally- and pressure-sensitive adhesive sheet is unpref- 
erably apt to become peeled in a stage for filling into bottles and PET bottles and a stage for wrapping thereof. 
[0358] When tackiness is produced by heating the thermally- and pressure-sensitive adhesive sheet, a maximum limit 
of the adhesive strength is not particularly limited if the coating amount of the thermally- and pressure-sensitive adhe- 
sive is less than 5 g/m 2 as described hereinabove, and it is preferred in less than 600 gf/25mm from a viewpoint of being 
capable of stripping in future days. 

[0359] The adhesive strength can be controlled by selecting the kind and the amount of the thermoplastic resin, the 
kind and the amount of the solid plasticizer, the kind and the amount of the tackifier, and the combination and amount 
ratio of the thermoplastic resin with the solid plasticizer, etc. 

[0360] In the thermally- and pressure-sensitive adhesive sheet 3 of the present invention, since the coating amount 
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of the thermally-and pressure-sensitive adhesive is less than 5 g/m 2 , and an adhesive strength when being stuck to a 
body to be stuck after manifestation of tackiness by heating the thermally- and pressure-sensitive adhesive sheet is not 
less than 100 gf/25mm, a sufficient adhesive force can be produced even though in a small coating amount, and the 
sheet can be prepared by a gravure printing. Further, in the thermally- and pressure-sensitive adhesive sheet in which 
the adhesive strength when being stuck to a body to be stuck at 5 minutes-lapse after manifestation of tackiness by 
heating the thermally- and pressure-sensitive adhesive sheet is less than 100 gf/25mm, since a sufficient adhesive 
force can be produced even immediately after being stuck to a body to be stuck, peeling of the thermally- and pressure- 
sensitive adhesive sheet is nol observed, and it can contribute to stability in a preparation line of a product in which the 
thermally- and pressure-sensitive adhesive sheet is stuck. 

[Recording sheet 1] 

[0361 ] In the recording sheet 1 of the present invention, there is. formed an ink absorbing layer which is constructed 
by an acrylic-based polymer containing 5-50% by mol of a hydrophilic monomer which is a constructing monomer and 
a solid plasticizer on at least one surface of a base material. 

[0362] The base material is not particularly limited, for example, there are enumerated paper, coated paper, nonwo- 
ven fabrics, and a plastic film, etc. As a polymer which constructs plastic film, there are enumerated, for example, a 
polyolefin such as a polyethylene and polyethylene, an ethylene-vinyl acetate copolymer, a polyvinyl chloride, a polyvi- 
nyl chloride-vinyl acetate copolymer, a poly(meth)acrylate, a polystyrene, a polyvinyl alcohol, an ethylene-vinyl alcohol 
copolymer, a cellulose derivative such as a cellulose acetate, a polyester (a polyalkylene terephthalate such as a poly- 
ethylene terephthalate and a polybutylene terephthalate; a polyalkylene napjithalate such as a polyethylene naphtha- 
late and a polybutylene naphthalate), a polycarbonate, a polyamide (a polyamide 6, a polyamide 6/6, a polyamide 6/10, 
and a polyamide 6/12, etc.), a polyester amide, a polyether, a polyimide, a polyamideimide, and a polyetherester, etc., 
a copolymer thereof, a blended product thereof, and a crosslinked product thereof may be also employed. Of the films, 
there are usually employed the polyolefin (particularly, a polypropylene), the polyester (particularly, a polyethylene 
terephthalate), and the polyamide, etc., and the polyester is particularly preferred in view of mechanical strength and 
workability, etc. In the plastic films, there may also be optionally added an anti-oxidant, an ultraviolet ray absorbent, a 
thermal stabilizer, a lubricant, and pigments which are a common additive. 

[0363] In order to improve an adhesive ability with the ink absorbing layer, the base material may be modified by a 
surface treatment such as a corona discharge or an under coating and, in order to prevent curling, a layer for preventing 
curling such as a resin layer and a pigment layer may be formed on back surface of the base material . The base mate- 
rial may be optionally translucent, semi-transparent, or transparent depending upon uses. Thickness of the base mate- 
rial can be selected depending upon uses and, it is usually 5-500 (wn, preferably 10-300 urn or so. 
[0364] In the present invention, it is an important characteristic that the ink absorbing layer is constructed by an 
acrylic-based polymer containing 5-50% by weight of a hydrophilic monomer which is a constructing monomer, and a 
solid plasticizer. 

[0365] As the hydrophilic monomer, there are exemplified, for example, a monomer having carboxylic group [for exam- 
ple, a monomer having a free carboxylic group or an acid anhydride group such as (meth)acrylic acid, itaconic acid, 
maleic acid, maleic anhydride, fumaric acid, and crotonic acid, and a salt thereof (an alkali metal salt, an alkali earth 
metal salt, an ammonium salt, and an amine salt, etc.)], a half ester of an unsaturated polyvalent carboxylic acid or an 
anhydride thereof with a linear chain or branched chain alcohol having a carbon number of 1-20 or so [for example, 
monomethyl maleate, monoethyl maleate, monobutyl maleate, monooctyl maleate, and mono-2-ethylhexyl maleate, 
etc.], a monomer having hydroxyl group [for example, a hydroxy-C2-6alkyl (meth)acrylate such as 2-hydroxye- 
thyl(meth)acrylate, 2-hydroxypropyl(meth)acrylate, 3-hydroxypropyl(meth)acrylate, and 4-hydroxybutyl(meth)acrylate, 
etc.], a monomer having an amide group [for example, (meth)acrylamide, a-ethyl(meth)acrylamide, N-methyl(meth)acr- 
ylamide, N-butoxymethyl(meth)acrylamide, and diacetone(meth)acrylamide, etc.], a monomer having a sulfonic acid 
group [for example, styrene sulfonic acid and vinyl sulfonic acid, etc.], a monomer having an ether group [for example, 
vinyl ethers such as vinylmethyl ether, vinylethyl ether, and vinylisopropyl ether], and a monomer having a polyoxy- 
alkylene group [for example, diethyleneglycol mono(meth)acrylate, triethyleneglycol mono(meth)acrylate, and a poly- 
ethyleneglycol mono(meth)acrylate, etc.], etc. The hydrophilic monomer may be employed solely or in combination of 
two or more kinds. 

[0366] A preferred hydrophilic monomer includes the monomer having carboxylic group [(meth)acrylic acid, etc.], the 
monomer having hydroxyl group [2-hydroxyethyl(meth)acrylate and hydroxypropyl(meth)acrylate, etc.], the monomer 
having a polyoxyalkylene unit [for example, diethyleneglycol mono(meth)acrylate, triethyleneglycol mono(meth)acr- 
ylate, and a polyethyleneglyco! mono(meth)acrylate, etc.]. 

[0367] The acrylic-based polymer, in addition to the above-described hydrophilic monomers, usually contains a non- 
ionic monomer. As the nonionic monomer, there can be exemplified, for example, an alkyl ester [for example, a Cj. 
ls alkyl(meth)acrylate such as methyl(meth)acrylate, ethyl(meth)acrylate, propyl(meth)acrylate, isopropyl(meth)acr- 
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ylate, butyl(meth)acrylate, isobutyl(meth}acrylate, t-butyl(meth)acrylate, hexyl(meth)acrylate, octyl(meth)acrylate, 2- 
ethylhexyl(meth)acrylate, lauryl(meth)acrylate, and stearyl{meth)acrylate], a cycloalkyl esler [for example, 
cyclohexy](meth)acrylate, etc.], an aryl ester [for example, phenyl(meth)acrylate, etc.], an aralkyl ester [for example, 
benzyl(meth)acry!ate, etc.], aromatic vinyls [for example, styrene, vinylfoluene, and a-meihylstyrene, etc.], vinyl esters 
(for example, vinyl acetate, vinyl propionate, and vinyl versate, etc.), allyl esters (for example, allyl acetate, etc.), a mon- 
omer containing halogens (for example, vinylidene chloride and vinyl chloride, etc.), a vinyl cyanate [for example, 
(meth)acrylonitrile, etc.], and olefins (for example, ethylene and propylene, etc.), etc. The nonionic monomers may be 
employed solely or in combination og two or more kinds. 

[0368] As the nonionic monomers, there are usually employed a C^^alkylCmethJacrylate [particularly, a C 2 . 
10 alkylacry late and a C^alkylmethacrylate, etc.], aromatic vinyls [particularly, styrene, etc.], and vinyl esters [particu- 
larly, vinyl acetate, etc], 

[0369] The content of the nonionic monomers in the acrylic-based polymer is, for example, 30-95% by mol or so, and 
preferably 50-95% by mol or so based on total monomers. 

[0370] The acrylic-based polymer may contain other monomers, for example, a cationic monomer and a crosslinkable 
monomer, etc., within a range in which an ink absorbing property and adhesive property, etc. are not deteriorated. 
[0371 ] The cationic monomer includes, in addition to a variety of monomers having a tertiary amino group or a basic 
group thereof, a group capable of forming a quaternary ammonium basic group or a variety of monomers having a qua- 
ternary ammonium basic group. As the cationic monomer, there are enumerated, for example, a di-d^alkylamino-Ca. 
3 alkyl(meth)acrylamide or a salt thereof [for example, dimethylaminoethyl(meth)acrylamide, diethylaminoethyl 
(meth)acrylamide, and dimethylaminopropyl(meth)acrylamide, and diethylaminopropyl(meth)acrylamide, or a salt 
thereof, etc.], a di-C 1 . 4 alkylamino-C 2 .3alkyl(meth)acrylate a salt thereof [for example, dimethyl aminoethyl(meth)acr- 
ylate, diethylaminoethyl(meth)acrylate, and diethylaminopropyl (meth)acrylate, or a salt thereof, etc.], a di-Ci_ 
4 a!kylamino-C2. 3 alkyl group-substituted aromatic vinyl compound or a salt thereof [for example, 4-(2-dimethylaminoe- 
thyl)styrene and 4-(2-dimethylaminopropyl)styrene, or a salt thereof, etc.], and a heterocyclic monomer containing nitro- 
gen or a salt thereof [for example, vinyl pyridine, vinyl imidazole, and vinyl pyrolidone, or a salt thereof etc.], etc. As the 
salts, there can be exemplified a halide salt (a salt of hydrochloric acid and a salt of hydrobromic acid, etc.), a sulphate, 
an alkyl sulphate (methyl sulphate and ethyl sulphate, etc.), an alkyl sulphonate, an aryl sulphonate, and a salt of a car- 
boxylic acid (a salt of acetic acid, etc.), etc. 

[0372] It is to be noted that the quaternary ammonium base may be formed by allowing to react tertiary amino group 
with an alkylation agent (for example, an organic halogenated compound such as epichlorohydrin, methyl chloride, and 
benzyl chloride). The cationic monomers can be employed solely or in combination of two or more kinds. 
[0373] As the crosslinkabte monomer, there can be exemplified a variety of monomers having a self-crosslinkable or 
reactive functional group, for example, a monomer containing an epoxy group [for example, glycidylmethacrylate, meth- 
allylglycidyl ether, 1-allyloxy-3,4-epoxybutane, 1-(3-butenyloxy-2,3-epoxypropane, and 4-vinyl-1-cyclohexene-1,2-epox- 
ide, etc.], a monomer having methylol group or a derivative thereof [for example, N-C 1 . 4 alkoxymethyl(meth)acrylamide 
such as N-methylol(meth)acrylamide, N-methoxymethyl(meth)acrylamide, and N-butylol(meth)acrylamide, etc.], a 
monomer having a hydrolyzable and condensable group such as a silyl group [for example, vinyltrimethoxy silane, vinyl- 
triethoxy silane, vinyltributoxy silane, vinylmethoxydimethyl silane, vinylethoxydimethyl silane, vinylisobutoxydimethyl 
silane, vinyldimethoxymethyl silane, vinyldiethoxymethyl silane, vinyltris (p-methoxyethoxy)silane, vinyldiphenyl ethox- 
ysilane, vinyltriphenoxysilane, y- (vinylphenylaminopropyl) trimethoxy silane, y-(vinylbenzylaminopropyl) trimethoxysi- 
lane, Y-(vinylphenylaminopropyl) triethoxysilane, y-(vinylbenzylaminopropyl)triethoxysilane,divinyldimethoxysilane, 
divinyldiethoxysilane, divinyldi(p-methoxyethoxy)silane, vinyldiacetoxymethylsilane, vinyltriacetoxysilane, vinyl- 
bis(dimethyIamino)methylsilane, vinylmethyldichlorosilane, vinyldimethylchlorosilane, vinyltrichlorosilane, vinylmethyl- 
phenyl chlorosilane, allyltriethoxy silane, 3-allylaminopropyl trimethoxysilane, allyldiacetoxymethyl silane, allyltriacetoxy 
silane, allylbis(dimethylamino)methylsilane, allylmethyldichlorosilane, allyldimethylchlorosilane, allyltrichlorosilane, 
methallylphenyldichlorosilane, p-(meth )acryloxyethyltrimethoxysilane, p-(meth)acryloxyethyl triethoxysilane, y- 
(meth)acryloxypropyl trimethoxysilane, r(meth)acryloxypropyl triethoxysilane, Y-(meth)acry!oxypropylmethyl dimethox- 
ysilane, Y-(meth)acryloxypropylmethyl dichlorosilane, and Y-(meth)acryloxypropyltris(f5-methylmethoxy)ethoxy)silane], a 
monomer having an aziridinyl group [for example, 2-(1-aziridinyl)ethyl(meth)acry!ate, 2-(1-aziridinyl)propyl (meth)acr- 
ylate, and 3-(1-aziridinyl)propyl(meth)acrylate, etc.], etc. The crosslinkable monomers can be employed solely or in 
combination of two or more kinds. 

[0374] The acrylic-based polymer may be a polymer in which an acrylic-based monomer is a primary constructing 
monomer component. 

[0375] Glass transition temperature in the acrylic-based polymer is, for example, -20°C to 70 8 C or so. In the case that 
the glass transition temperature is less than -20°C, an anti-blocking resistance is apt to lower. Further, in the case that 
the glass transition temperature is too high, an adhesive property becomes apt to lower. A weight average molecular 
weight in the acrylic-based polymer is selected from, for example, a range of 0.2 x 10 4 to 100 x 1 0 4 , preferably, 1 x 10 4 
to50x 10 4 orso. 
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[0376] The ink-absorbing layer may optionally contain resin components other than the acrylic-based polymer within 
a range in which an ink-absorbing property, etc. is not deteriorated. As such the resin components, there are enumer- 
ated, for example, a hydrophilic polymer, a common pressure sensitive adhesive resin other than the acrylic-based 
resin, and a binder resin, etc. 

[0377] As the above-described hydrophilic polymer, there are enumerated, for example, a hydrophilic natural polymer 
or a derivative thereof (for example, starch, corn starch, sodium alginate, gum arabic, gelatine, casein, and dextrin, 
etc.), a cellulose derivative (for example, a methylcellulose, an ethylcellulose, a hydroxyeihylcellulose, a carboxymeth- 
ylcellulose, a cellulose sulphate, and cyanoethylceltulose, etc.), a vinylalcohol-based polymer (for example, a polyviny- 
lalcohol and an ethyiene-vinylalcohol copolymer, etc.), an ethylene-based copolymer (for example, an ethytene-maleic 
anhydride copolymer, etc.), a vinyl acetate-based copolymer (for example, a vinyl acetate-(meth)acrylate copolymer 
and a vinyl acetate-allyl ether copolymer, etc.), a polyalkylene oxide (for example, a polyethylene oxide and an ethylene 
oxide-propylene oxide block copolymer, etc.), a polymer having carboxylic group or sulfonic group and a salt thereof [for 
example, a poly(meth)acrylic acid or a salt thereof (an alkali metal salt such as an ammonium salt and a sodium salt), 
an acrylic-based copolymer such as a methylmethacrylate-(meth)acrylic acid copolymer and an acrylic acid-vinylalco- 
hol copolymer; a vinylether-based copolymer such as a polyvinylmethylether, a polyvinylisobutyl ether, and a methylvi- 
nylether-mateic anhydride copolymer; a styrene-based copolymer such as a styrene-maleic anhydride copolymer, a 
styrene-(meth)acrylic acid copolymer, and a sodium polystyrene sulphonate; and a sodium polyvinylsulphonate, etc.], 
a polymer having nitrogen (or a cationic polymer) or a salt thereof (for example, a quaternary ammonium salt such as 
a polyvinylbenzyltrimethyl ammonium chloride and a polydiallyldimethyl ammonium chloride; a hydrochrolate of a poly- 
dimethylaminoethyl(meth)acrylate, a polyvinyl pyridine, a polyvinyl imidazole, a polyethylene imine, a polyamide 
polyamine, a polyacrylamide, and polyvinyl pyrotidone, etc.), etc. The hydrophilic polymers can be employed solely or 
in combination of two or more kinds. 

[0378] As the previously-described solid plasticizer, there can be employed a variety of compounds, which are solid 
at ordinary temperatures, and which can produce tackiness through plasticizing the previously-described acrylic-based 
polymer by thermally melting, for example, the solid plasticizer described in the item of the previously-described ther- 
moplastic resin composition of the present invention. The solid plasticizers may be employed solely or in combination 
of two or more kinds. 

[0379] Of the previously-described solid plasticizers, there are preferably employed at least one compound selected 
from the group of three kinds of the previously-described compounds (i) a multiester compound of (A) (A1) an alcohol 
having a substituted cyclohexane ring or a substituted cyclohexene ring substituted by at least one of an alkyl group and 
having at least 3 carbons in the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a six- 
membered carbon ring with (B) a polybasic acid, (iia) a phosphorus compound having a melting point of 55-100°C or a 
phosphorus compound represented by the following formulae (1a), (1b), (1c) or (2), and (iiia) a diester compound of (C) 
(d) hydroquinone or reasorcinol in which benzene ring may be substituted by an alkyl group, or (c2) catechol in which 
benzene ring may be substituted by an alkyl group with (D) an organic monobasic acid. 

[0380] A preferred multiester compound includes the previously-described multiester compound of the (A1 1 ) a sub- 
stituted cyclohexanol substituted by at least one of an alkyl group and having at least 3 carbons in the substituted group 
or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon ring to which 
hydroxy! group or hydroxymethyl group connects, with (B) a polybasic acid. 

[0381] The content of the solid plasticizer is 30-1000 parts by weight, preferably 100-1000 parts by weight, and more 
preferably 150-900 parts by weight based on 100 parts by weight of the previously-described acrylic-based polymer. In 
the case that the content of the solid plasticizer is less than 30 parts by weight, sufficient tackiness is not occasionally 
produced in heating and, in the case of more than 1 ,000 parts by weight, a cohesive force lowers, and a sufficient adhe- 
sive strength is not occasionally produced. 

[0382] The ink-absorbing layer in the present invention may optionally contain a tackifier. As the tackifier to be 
employed, there can be employed ones exemplified in the item of the previously-described thermoplastic resin compo- 
sition of the present invention. The tackifier may be employed solely or in combination of two or more kinds. 
[0383] The content of the tackifier is not particularly limited, and it can be selected depending upon the combination 
of the acrylic-based polymer with the solid plasticizer. In usual, it is 10-600 parts by weight, and preferably 20-500 parts 
by weight or so based on 100 parts by weight of the acrylic-based potymer. 

[0384] In the ink-absorbing layer, in order to improve a fixing ability of a coloring agent (a dye), there may be added 
a binder for a dye, particularly, a polymeric binder for a dye. The binder for a dye (the polymeric binder for a dye) usually 
contain a cationic group (particularly, a strong cationic group such as guanidyl group and a quaternary ammonium salt 
type group) in the molecule. The binder for a dye may be water-soluble. 

[0385] As the binder for a dye, there can be exemplified a dicyan-based binder (a dicyandiamide-formalin polyconden- 
sate, etc.), a polyamine-based binder [an aliphatic polyamine such as di ethyl enetriamine, triethylenetetramine, dipropyl- 
enetriamine, and a polyaflylamine, an aromatic polyamine such as phenylenediamine, a condensate of dicyandiamide 
with a (poly)C 2 . 4 alkyIenepolyamine (a dicyandiamide-diethylenetriamine polycondensate, etc.)], and a polycation- 
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based binder, etc. As the polycation-based binder, there can be exemplified, for example, epichlorohydrin-di-C^ 
4 alkylamine addition polymer (a epichlorohydrin-dimethylamine addition polymer, etc.), a polymer of aliyl amine or a salt 
thereof (a polymer of a polyallylamine or a hydrochloric salt, for example, PAA-10C, PAA-HCI-3L, and PAA-HC1-10L, etc. 
manufactured by Nitto Boseki, Ltd.), a polymer of a diallyl-C 1 . 4 alkyIamine or a salt thereof (a polymer of a diallylmeth- 

s ylamine or a hydrochloric salt thereof, for example, PAS-M-1 , etc. manufactured by Nitto Boseki, Ltd.), a polymer of a 
diallyldi-C 1 . 4 alkylammonium salt (a polymer of diallyldimefhylammonium chloride, for example, PAS-H-5L and PAS-H- 
10L, etc. manufactured by Nitto Boseki, Ltd.), a copolymer of a diallylamine or a salt thereof with sulphur dioxide (a dial- 
lylamine hydrochloric acid-sulphur dioxide copolymer, for example, PAS-92, etc. by Nitto Boseki, Ltd.), a diallyldi-C^ 
4 alkylammonium salt-sulphur dioxide copolymer (diallyldimethyl ammonium chloride-sulphur dioxide copolymer, for 

10 example, PAS-A-1 , PAS-A-5, PAS-A-1 20L, and PAS-A-120A, etc. by Nitto Boseki, Ltd.), a copolymer of a drallyldi-Ci. 
4 alkylammonium salt with a diallylamine or a salt thereof or a derivative thereof (a diallyldimethyl ammonium chloride- 
diallyl amine hydrochloric salt copolymer, for example, PAS-880, etc. by Nitto Boseki, Ltd.), a diallyldi-Ci. 
4 alkylammonium salt polymer, a diallyidi-Ci. 4 alkylaminoethyl(meth)acrylate quaternary salt polymer, a diallyldi-C^ 
4 alkylammonium salt-acrylamide copolymer (a diallyldimethyl ammonium chloride-acrylamide copolymer, for example, 

is PAS-J-81, etc. by Nitto Boseki, Ltd.), and an amine-carboxylic acid copolymer (for example, PAS-410, etc. by Nitto 
Boseki, Ltd.), etc. 

[0386] The binder for a dye can be employed solely or in combination of two or more kinds. 

[0387] The content of the binders for a dye can be selected from a range in which the developability can be improved, 

for example, a range of 0.1-40 parts by weight, preferably 1-30 parts by weight, and more preferably 2-20 parts by 

20 weight or so based on 1 00 parts by weight of the acrylic-based polymer solid. 

[0388] in the ink-absorbing layer, in order to further improve an ink-absorbing ability and a blocking resistance, there 
may be also added bulk materials (pigments, etc.). As the bulk materials, there can be enumerated, for example, inor- 
ganic bulk materials (mineral bulk materials such as white carbon, fine-particle state calcium silicate, zeolite, alumi- 
nomagnesium silicate, calcine diatomaceous earth, fine-particle state magnesium carbonate, fine-particle state 

25 alumina, silica, talc, kaolin, delamikaolin, clay, a heavy calcium carbonate, a precipitated calcium carbonale, magne- 
sium carbonate, titanium dioxide, aluminum hydroxide, calcium hydroxide, magnesium hydroxide, magnesium silicate, 
calcium sulphate, sericile, bentonite, and sumectite), organic bulk materials (crosslinkable or noncrosslinkable organic 
fine particles such as a polystyrene resin, an acrylic resin, a urea resin, a melamine resin, and benzoguanamine resin, 
organic bulk materials such as a microbaloon, etc), etc. The bulk materials can be appropriately selected and employed 

30 solely or in combination of two or more kinds. 

[0389] The ink-absorbing layer, within a range in which properties are not deteriorated, may further contain common 
additives, for example, a curing agent, a dispersant, a surface active agent, a fluorescent coating, a pH regulator, a 
defoaming agent, a wetting agent, a coatability improver, a thickener, a lubricant, a stabilizer (an antioxidant, an ultravi- 
olet ray absorbent, a thermal stabilizer, etc.), an antistatic agent, an anti-blocking agent, and an antiseptic, etc. 

35 [0390] The thickness of the ink-absorbing layer can be selected depending upon uses, and it is, for example, 5-50 urn, 
preferably 10-30 |xm, and usually 5-30 |Jim or so. 

[0391] Since the recording sheet 1 of the present invention has an ink-absorbing layer containing the previously- 
described specified acrylic-based resin and the solid plasticizer, it is high in an ink-absorbing property and an ink-fixing 
property and, moreover, large in an adhesive property. 

40 [0392] The recording sheet 1 of tie present invention can be prepared by forming an ink-absorbing layer containing 
the previously-described acrylic-based resin and the solid plasticizer on at least one surface of a base material. The ink- 
absorbing layer can be formed by coating after dissolving the previously-described acrylic-based resin and the solid 
plasticizer into an organic solvent or by coating after thermally melting. Further, a recording sheet can be obtained by 
coating on at least one surface of a base material after preparing a water-based composition in which the previously- 

45 described acrylic-based resin and the solid plasticizer are dissolved or dispersed in water, and then, by drying. As a 
coating method, there are exemplified a method in which there are employed a roll coater, an air-knife coater, a blade 
coater, a rod coater, a bar coater, a comma coater, a gravure coater, and a silk screen coater, etc. In a preferred water- 
based composition, an acrylic-based polymer is dispersed in water. 

[0393] In the above-described water-based composition, a dispersant to be employed for dispersing the acrylic-based 
so polymer is not particularly limited, and there can be employed any one of an anionic-based, a cationic-based, and a 
nonionic-based dispersants which are conventionally publicly-known. As the anionic-based dispersants, there can be 
enumerated carboxylates, sulfates, sulphonates, and phosphonates, etc. Of those, an ammonium carboxylate is pre- 
ferred. As the nonionic-based dispersants, there can be enumerated a polyethylene glycol type and a polyvalent alcohol 
type ones, etc. 

55 [0394] As a method for preparing the previously-described water-based composition, there can be also employed a 
variety of methods which are conventionally publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing an ink-absorbing layer are in advance mixed, and then, 
it is dispersed in water, a method in which a solid plasticizer is dispersed in an acrylic-based polymer emulsion and a 
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lackifier emulsion, respectively, followed by mixing thereof, a method in which a solid plasticizer is dispersed in water, 
followed by mixing an acrylic-based polymer emulsion and a tackifier emulsion with the dispersion liquid. As a method 
for dispersing the solid plasticizer into the emulsion or water, there can be exemplified a method in which a molten solid 
plasticizer is dispersed, a method in which a solid plasticizer is dispersed while finely-powdering, and a method in which 
a finely-powdered solid plasticizer is dispersed, etc. It is to be noted that the acrylic-based polymer emulsion may be 
even prepared by an emulsion polymerization and, further, it may be also prepared by emulsifying optionally using an 
additive after obtaining a polymer by other methods except the emulsion polymerization. For example, an acrylic-based 
polymer emulsion can be prepared by emulsifying while adding water after adding an additive (for example, an emulsi- 
fier, a pH regulator, and an acid, etc.) to an organic solution containing an acrylic-based polymer polymerized under the 
presence of a water-soluble organic solvent (an alcohol, etc. such as isopropyl alcohol), and then removing the organic 
solvent. 

[0395] Average particle diameter of the solid plasticizer in the water-based composition is preferably 0.5-20 jim or so, 
and more preferably 1 -15 \im or so. In the case that the average particle diameter is less than 0.5 |im, it is anxious that 
an anti-blocking property occasionally lowers or productivity lowers because of requiring a long period. In the case that 
the average particle diameter exceeds 20 urn, a coating surface becomes roughened, and it is anxious that a quality of 
a recording sheet lowers. 

[0396] The recording sheet 1 of the present invention is useful for a recording sheet by an ink-jet method in which 
micro drops of an ink are flied and, it can be also utilized as a sheet for printing (particularly, a sheet for a water-based 
ink) by an offset printing and a flexo printing, etc. 

[03971 In the present invention, since the ink absorbing layer is formed by using the acrylic-based polymer containing 
5-50% by mol of a hydrophilic monomer as a constructing monomer and a solid plasticizer, it is excellent in an ink- 
absorbing property and a printing property and, further, it has a large adhesive force. 
[0398] Further, an blocking resistance can be largely improved by selecting a solid plasticizer. 

[Recording sheet 2] 

[0399] In the recording sheet 2 of the present invention, at least one ink-absorbing layer is formed on one surface of 
a base material, and a delayed-tack layer is formed on another surface, which is composed of a solid plasticizer, a ther- 
moplastic resin, and a tackifier. 

(Base material) 

[0400] Kind of the base material is not particularly limited and, for example, there are enumerated paper, coated 
paper, nonwoven fabrics, and a plastic film. etc. As a polymer which constructs plastic film, there are enumerated, for 
example, a polyolefine such as a polyethylene and polyethylene, an ethylene-vinyl acetate copolymer, a polyvinyl chlo- 
ride, a polyvinyl chloride-vinyl acetate copolymer, a poly(meth)acrylate, a polystyrene, a polyvinyl alcohol, an ethylene- 
vinyl alcohol copolymer, a cellulose derivative such as a cellulose acetate, a polyester (a polyalkylene terephthalate 
such as a polyethylene terephthalate and a polybutylene terephthalate, a polyalkylene naphthalate such as a polyeth- 
ylene naphthalate and a polybutylene naphthalate), a polycarbonate, a polyamide (a polyamide 6, a polyamide 6/6, a 
polyamide 6/10, and a polyamide 6/12, etc.), a polyester amide, a polyether, a polyimide, a polyamideimide, and a pol- 
yetherester, etc., and a copolymer thereof, a blended product thereof, and a crosslinked product thereof may be also 
employed. Of the films, there are usually employed the polyolefine (particularly, a polypropylene), Ihe polyester (partic- 
ularly, a polyethylene terephthalate, etc.), and the polyamide, etc., and the polyester is particularly preferred in view of 
mechanical strength and workability, etc. In the plastic films, there may be optionally added an anti -oxidant, an ultravi- 
olet ray absorbent, a thermal stabilizer, a lubricant, and pigments which are a common additive. 
[0401] In order to improve an adhesive ability with the ink-absorbing layer, the base material may be modified by a 
surface treatment such as a corona discharge or an under coating and, in order to prevent curling, a layer for preventing 
curling such as a resin layer and a pigment layer may be formed on back surface of the base material. The base mate- 
rial may be optionally translucent, semi-transparent, or transparent depending upon uses. Thickness of the base mate- 
rial can be selected depending upon uses and, it is usually 5-500 (im, and preferably 10-300 Jim or so. 

(Delayed-tack layer) 

[0402] The recording sheet 2 of the present invention is mainly characterized in that a delayed-tack layer is composed 
of a solid plasticizer, that is, it is a solid at ordinary temperature and, as a component which produces tackiness through 
plasticizing a thermoplastic resin by thermally melting, there is employed a compound having a specified structure, that 
is, at least one compound selected from the group of three kinds of compounds (i) a multiester compound of (A) (A1) 
an alcohol having a substituted cyclohexane ring or a substituted cyclohexene ring substituted by at least one of an alky! 
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group and having at least 3 carbons in the alkyl group, or (A2) an alcohol having a bridged ring containing at least one 
of a six-membered carbon ring with (B) a polybasic acid, (iia) a phosphorus compound having a melting point of 55- 
1 00°C or a phosphorus compound represented by the following formulae (1 a), (1b), (1c) or (2), and (iiia) a di ester com- 
pound of (C) (d) hydroquinone or reasorcinol in which benzene ring may be substituted by an alkyl group, or (c2) cat- 

5 echol in which benzene ring may be substituted by an alkyl group with (D) an organic monobasic acid. It is to be noted 
that the solid plasticizer may be employed solely or in combination of two or more of the same or different kinds. 
[0403] Of the previously-described multiester compounds, there is preferred a multiester compound of the previously- 
described cyclohexanol (A1 1) substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl 
group, or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon ring in 

10 which hydroxyl group or hydroxymethyl group are combined, with (B) a polybasic acid. 

[0404] The solid plasticizer is the same solid plasticizer as in the previously-described thermoplastic resin composi- 
tion 1 described in the present invention. 

[0405] The content of the solid plasticizer is 30-1000 parts by weight or so, preferably 1 00-1 000 parts by weight or so, 
and more preferably 150-900 parts by weight or so based on 100 parts by weight of the previously-described acrylic- 
15 based polymer. In the case that the content of the solid plasticizer is less than 30 parts by weight, sufficient tackiness 
is not occasionally produced in heating and, in the case of more than 1 ,000 parts by weight, a cohesive force lowers, 
and a sufficient adhesive strength is not occasionally produced. 

[0406] In the present invention, as the thermoplastic resin by which the delayed-tack layer is constructed, there can 
be employed the same thermoplastic resin as in the previously-described thermoplastic resin composition described in 
so the present invention. 

[0407] Glass transition temperature (Tg) in the thermoplastic resin can be appropriately selected in consideration of 
the kind of materials to be stuck within a range in which there are not deteriorated an adhesive property and an anti- 
blocking property in the case that a pressure-sensitive adhesive sheet is prepared. It is usually -1 0 to 70°C or so, pref- 
erably -1 0 to 25°C or so. In the case that the glass transition temperature is less than -10°C, a blocking resistance is apt 
25 to become lowered and, in the case that the glass transition temperature is too high, an adhesive property is apt to 
become lowered. 

[0408] In the present invention, as the tackif ier by which the delayed-tack layer is constructed, there can be employed 
the same ones as previously-described. The tackif iers may be employed in combination of two or more kinds. The con- 
tent of the tackffier is not particularly limited, and it can be selected according to the combination of the thermoplastic 
so resin with the solid plasticizer and, it is usually 1 0-600 parts by weight or so, and preferably 20-500 parts by weight or 
so based on 100 parts by weight of the thermoplastic resin. 

[0409] The delayed-tack layer may further contain usual additives, within a range in which effects in the present inven- 
tion are not deteriorated, for example, an auxiliary for film-forming, a dispersant, a surface active agent, a pH regulator, 
a defoaming agent, a wetting agent, a coatability improver, a thickener, a lubricant, a stabilizer (an antioxidant, an ultra- 
35 violet ray absorbent, a thermal stabilizer, etc.), an antistatic agent, an anti-blocking agent (inorganic particles or organic 
particles, etc.), and an antiseptic, etc. As the auxiliary for film-forming, there can be employed the previously-described 
ones. 

[041 0] The thickness of the delayed-tack layer can be selected depending upon uses, and it is, for example, 5-50 |im, 
preferably 10-30 \sm or so, and usually 5-30 \im or so. 

40 [0411] The delayed-tack layer can be formed by coating after dissolving constructing components such as the ther- 
moplastic resin and the solid plasticizer into an organic solvent or by coating after thermally melting. Further, the 
delayed-tack layer can be formed by coating on at least one surface of a base material after preparing a water-based 
composition in which constructing components such as the thermoplastic resin and the solid plasticizer are dissolved 
or dispersed in water, and then by drying. As coating methods, there are exemplified a method in which there are 

45 employed a roll coater, an air-knife coaler, a blade coater, a rod coater, a bar coater, a comma coater, a gravure coater, 
and a silk screen coater, etc. In a preferred water-based composition, a thermoplastic resin is dispersed in water. 
[041 2] In the water-based composition, a dispersant to be employed for dispersing the thermoplastic resin is not par- 
ticularly limited, and there can be employed any one of an anionic-based, a cationic-based, and a nonionic-based dis- 
persants which are conventionally publicly-known. As the anionic-based dispersants, there can be enumerated 

so carboxylates, sulphates, sulphonates, and phosphonates, etc. Of those, an ammonium salt of a carboxylic acid is pre- 
ferred. 

[041 3] As the nonionic-based dispersants, there can be enumerated a polyelhylene glycol type and a polyvalent alco- 
hol type ones, etc. 

[0414] As a method for preparing the previously-described water-based composition, there can be also employed a 
55 variety of methods which are conventionally publicly- known. For example, as the preparation method, Ihere are enu- 
merated a method in which respective components constructing a delayed-tack layer are in advance mixed, and then, 
it is dispersed in water, a method in which a solid plasticizer is dispersed in a thermoplastic resin emulsion and a tack- 
ifier emulsion, respectively, followed by mixing thereof, and a method in which a solid plasticizer is dispersed in water, 
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followed by mixing a thermoplastic resin emulsion and a tacWfier emulsion with the dispersed liquid. As a method for 
dispersing the solid plasticizer into the emulsion or water, there can be exemplified a method in which a molten solid 
plasticizer is dispersed, a method in which a solid plasticizer is dispersed while finely-powdering, and a method in which 
a finely-powdered solid plasticizer is dispersed, etc. It is to be noted that the thermoplastic resin emulsion may be even 
prepared by an emulsion polymerization and, further, it may be also prepared by emulsifying optionally using an additive 
after obtaining a polymer by other methods except the emulsion polymerization. For example, a thermoplastic resin 
emulsion can be prepared by emulsifying while adding water after adding an additive (for example, an emulsifier, pH- 
regulator, and acid, etc.) to an organic solution containing a polymer polymerized under the presence of a water-soluble 
organic solvent (an alcohol, etc. such as isopropyl alcohol), and then removing the organic solvent. 
[041 5] Average particle diameter of the solid plasticizer in the water-based composition is preferably 0.5-20 urn or so, 
and more preferably 1 -15 um or so. In the case that the average particle diameter is less than 0.5 jjim, it is anxious that 
a blocking resistance occasionally lowers or productivity lowers because of requiring a long period. In the case that the 
average particle diameter exceeds 20 (im, a coating surface becomes roughened, and it is anxious that a quality o! a 
recording sheet lowers. 

(Ink-absorbing layer) 

[0416] The ink-absorbing layer may be constructed by a single layer or a multiple layer. Further, the ink-absorbing 
layer is not particularly limited so far as it is constructed by ink-absorbable substances. The ink-absorbing layer can be 
constructed by a polymer, and as the polymer, there are enumerated, for example, natural polymer or a derivative 
thereof, a cellulose derivative, an olefine-based polymer, an acrylic-based polymer, a styrene-based polymer, a vinyl- 
based polymer (a vinylacetate-based copolymer and a vinylether-based copolymer, etc.), a vinylalcohol-based polymer, 
and a polymer derived from a polyalkylene oxide, a polyester, a polyamide, a polycarbonate, a polyurethane, a polysul- 
phone, and an epoxide, etc. The polymer may have a hydrophilic group (an acidic group such as carboxylic group and 
sulphonic group, or a salt thereof, and a basic group, or a salt thereof). In an ink-jet recording method, since a water- 
based ink is often employed, an ink-absorbing layer is preferably constructed by a polymer (a hydrophilic polymer) hav- 
ing an absorbing property regardless of being water-soluble or water-insoluble. 

[0417] As the hydrophilic polymer, there are enumerated, for example, a hydrophilic natural polymer or a derivative 
thereof (for example, starch, corn starch, sodium alginate, gum arabic, gelatine, casein, and dextrin, etc.), a cellulose 
derivative (for example, a methylcellulose. an elhylcellulose, a hydroxyethylcellulose, a carboxymethylcellulose, a cellu- 
lose sulphate, and cyanoethylcellulose, etc.), a vinylalcohol-based polymer (for example, a polyvinylalcohol and an eth- 
ylene-vinylalcoho! copolymer, etc.), an ethylene-based copolymer (for example, an ethylene-maleic anhydride 
copolymer, etc.), a vinyl acetate-based copolymer (for example, a vinyl acetate-methylacrylate copolymer and a vinyl 
acetate-allylether copolymer, etc.), a polyalkylene oxide (for example, a polyethylene oxide and an ethylene oxide-pro- 
pylene oxide block copolymer, etc.), a polymer having carboxylic group or sulphonic group and a salt thereof [a 
poly(meth)acrylic acid or a salt thereof (an alkali metal salt such as an ammonium salt and a sodium salt), an acrylic- 
based copolymer such as a methy!methacrylate-(meth)acrylic acid copolymer and an acrylic acid-polyvinylalcohol 
copolymer, etc.], a vinylether-based copolymer (a polyvinylalkyylether such as a polyvinylmethylether, a polyvinyl- 
isobutylether, and a methylvinylether-maleic anhydride copolymer), a styrene-based copolymer [a styrene-maleic anhy- 
dride copolymer, a styrene-(meth)acrylic acid copolymer, and a sodium polystyrene sulphonate), and a sodium 
polyvinylsulphonate], a polymer having nitrogen (or a cationic polymer) or a salt thereof [for example, a quaternary 
ammonium salt such as a polyvinylbenzyltrimethyl ammonium chloride and a polydiallyldimethyl ammonium chloride, a 
hydrochrolate of a polydimethylaminoethyl(meth)acrylate, a polyvinyl pyridine, a polyvinyl imidazole, a polyethylene 
imine, a polyamide polyamine, a polyacrylamide, and polyvinyl pyrolidone, etc.], etc. The hydrophilic polymers can be 
employed solely or in combination of two or more kinds. 

[0418] Of the hydrophilic polymers, there are preferred the cellulose derivative (particularly, a hydroxyethylcellulose, 
etc.), the vinylalcohol-based polymer (particularly, the polyvinylalcohol, etc.), the vinylester-based copolymer (particu- 
larly, a vinylacetate-based copolymer, etc.), and polyvinyl pyrolidone, etc. 

[041 9] Further, there is also preferred the hydrophilic polymers having at least one functional group selected from a 
polyoxyalkylene unit, acetoacetyl group, carboxylic group, an acid anhydride group, and amino group. 
[0420] As the hydrophilic polymers having a polyoxyalkylene unit, there are enumerated, for example, a copolymer (a 
modified vinyl acetate-based resin) with a vinyl monomer having a vinyl acetate unit and a polyoxyalkylene unit [for 
example, a (meth)acrylate and allylether, etc.], etc. Such the copolymer can be obtained, for example, as a product of 
the trade name of "OKS-7158G" from Nihon Gosei Kagaku, Ltd. 

[0421] The hydrophilic polymers having acetoacetyl group include, for example, a hydrophilic polymer having ace- 
toacetyl group produced by a reaction of a hydrophilic polymer having hydroxyl group with acetoacetic acid ester, for 
example, an acetoacetyl group-modified vinyl acetate-based copolymer (a polyvinylalcohol having acetoacetyl group 
and a cellulose derivative having acetoacetyl group, etc.). The acetoacetyl group-modified vinyl acetate-based copoly- 
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mer can be obtained, for example, as a product of the trade name of "Z-320" from Ninon Gosei Kagaku Kogyo, Ltd. 
[0422] The carboxylic group-modified hydrophilic polymer includes (a) a carboxylic group-modified polyvinylalcohol, 
for example, a partially-saponified product of a copolymer of a vinylester (a vinyl acetate, a vinyl propionate, and a vinyl 
formate) with an unsaturated monomer having carboxylic group [a monocarboxylic acid such as (meth)acrylic acid, a 
dicarboxylic acid such as maleic acid, fumaric acid, and itaconic acid, an acid anhydride thereof, or a monoalkyl ester], 
as a specific example, there are included a styrene-(meth)acrylic acid copolymer, a (meth)acrylate-(meth)acrylic acid 
copolymer (a methylmethacrylate-(meth)acrylic acid copolymer), a saponified product such as a vinyl acetate- 
(meth)acrylic acid copolymer, (b) a polysaccharide having carboxylic groups, for example, a carboxylic-C r alkyl cellu- 
lose, a carboxymethyl dextran, and alginic acid, etc. 

[0423] The hydrophilic polymer having an acid anhydride group includes an alkylvinylether-maleic anhydride copoly- 
mer (a methylvinylether-maleic anhydride copolymer, etc.), an ethylene-maleic anhydride copolymer, a vinyl acetate- 
maleic anhydride copolymer, a styrene-maleic anhydride copolymer, and a (meth)acrylic acid-maleic anhydride copol- 
ymer (a methylmethacrylate-maleic anhydride copolymer, etc.), etc. 

[0424] The hydrophiiic polymer having an amino group includes a polyamide-polyamine, a polyvinylamine, a partially- 
saponified product of a poly(N-vinylformamide), and a polysaccharide having an amino group (an amino dextran and 
chitosan, etc.), etc. 

[0425] Other preferred hydrophilic polymers include a hydrophilic polymer having epoxy groups. The hydrophilic pol- 
ymer having epoxy groups may be any one of (1) a homopolymer or copolymer having a monomer unit having an epoxy 
group and (2) an epoxidized resin by epoxidation of a resin. As the monomer having epoxy groups, there are exempli- 
fied, for example, allylglycidylether, glycidyl methacrylate, glycidylacrylate, methallylglycidylether, 1 -allyloxy-3,4- 
epoxybutane, 1-(3-butenyloxy)-2,3-epoxypropane, and 4-vinyl-l-cyclohexene-1,2-epoxide, etc. As a preferred mono- 
mer having epoxy groups, there are included allylglycidylether and glycidyl(meth)acrylate, etc. 
[0426] As a copolymerizable monomer which is copolymerizable with the monomer having epoxy groups, there can 
be employed vinyl acetate and the previously-exemplified copolymerizable monomers, particularly, vinylesters (vinyl 
acetate, etc.), vinylpyrolidone, a (meth)acrylic-based monomer (a Cvsalkyltmethjacrylate, etc.), and a monomer having 
carboxylic group or a salt thereof {(meth)acrylic acid or a salt thereof), etc. It is to be noted that in the polymers, a unit 
in the vinylesters may construct a vinylalcohol unit by hydrolysis. 

[0427] Further, an ink-absorbing layer may also contain a cationic polymer having a crosslinkable group. The cationic 
polymer having a crosslinkable group can be constructed by (1) a polymer of a monomer including at least a cationic 
monomer and a crosslinkable monomer, and (2) a polymer of a monomer containing at least a cationic monomer, a 
crosslinkable monomer, and a hydrophilic monomer. A preferred cationic polymer can be constructed by the polymer 
(2). 

[0428] The cationic monomer includes, in addition to a variety of monomers having tertiary amino group or a base 
thereof, a variety of monomers having a group which can form a quaternary ammonium basic group or a quaternary 
ammonium basic group. 

[0429] As the cationic monomer, there are enumerated, for example, a di-C 1 -4alkylamino-C 2 .3alkyl(meth)acrylicamide 
or a salt thereof [for example, dimethylaminoethyl(meth)acrylamide, diethylamino ethyl(meth)acrylamide, dimethylami- 
noproyl(meth)acrylamide, and diethylaminop'royl(meth)acrylamide or a salt thereof], a di-C 1 . 4 alkylamino-C 2 . 
3 alkyl(meth)acrylate or a salt thereof [for example, dimethylaminoethyl(meth)acrylate, diethylaminoethyl (meth)acrylate, 
dimethylaminoproyl(meth)acrylate, and diethylaminoproyl(meth)acrylate or a salt thereof], a di-C 1 . 4 a[kylamino-C 2 . 
3 alkyl group-substituted aromatic vinyl compound or a salt thereof [for example, 4-(2-dimethyIaminoethyl)styrene and 
4-(2-dimethylaminopropyl)styrene, or a salt thereof, etc.], and a nitrogen-contained heterocyclic monomer or a salt 
thereof [for example, vinylpiridine, vinylimidazole, and vinylpyrolidone, or a salt thereof], etc. As the salts, there can be 
exemplified a salt of a halogenated hydrogen (a salt of hydrochloric acid and a salt of hydrogen bromide, etc.), a salt of 
sulfuric acid, a salt of alkyl sulphuric acid (a salt of methylsulphuric acid and a salt of ethylsulphuric acid, etc.), a salt of 
alkylsulphonic acid, a salt of allylsulphonic acid, and a salt of a carboxylic acid (a salt of acetate, etc.), etc. It is to be 
noted lhat the quaternary ammonium base may be also produced by a reaction of a tertiary amino group with an alkyla- 
fion agent (for example, an organic halogenated compound such as epichlorohydrin, methylchloride, and benzyl chlo- 
ride). The cationic monomer can be employed solely or in combination of two or more kinds. 
[0430] As the crosslinkable monomer, there can be exemplified a variety of monomers having a self-crosslinkable or 
reactive functional group, for example, a monomer containing an epoxy group [for example, glycidylmethacrylate, 
(meth)allylglycidylether, 1-ally!oxy-3,4-epoxybutane, 1-(3-butenyloxy-2,3-epoxypropane, and 4-vinyl-1-cyclohexene- 
1,2-epoxide, etc.], a monomer having methyiol group or a derivative thereof [for example, N-C^alkoxymethy^metrOacr- 
ylamide such as N-methylol (meth)acrylamide, N-methoxymethyl(meth)acrylamide, and N-butylol(meth)acrylamide, 
etc.], a monomer having a hydrolyzable and condensable group such as a silyl group [for example, vinyltrimethoxysi- 
lane, vinyltriethoxysilane, vinyltributoxysilane, vinylmethoxydimethylsilane, vinylethoxydimethylsilane, vinylisobutoxy- 
dimethylsilane, vinyldimethoxymethylsilane, vinyldiethoxymethylsilane, vinyltris (p-methoxyethoxy) silane, 
vinyldiphenylethoxysilane, vinyltriphenoxysilane, Y-(vinylphenylaminopropyl)trimefhoxysilane, y-(viny!benzylaminopro- 
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pyl) trimethoxysilane, y-(vinylphenylaminopropyl) triethoxysilane, y-(vinylbenzylaminopropyl ) Iriethoxysil ane.d ivinyld- 
imethoxysilane, divinyldiethoxysilane, divinyldi (p-methoxyethoxy) silane, vinyldiacetoxymethylsilane, 
vinyltriacetoxysilane, vinylbis (dimethylamino)methylsilane, vinylmethyldichlorosilane, vinyldimethylchlorosilane, vinyl- 
trichlorosilane, vinylmethylphenylchlorosilane, allyltriethoxysilane, 3-alIylaminopropyItrimethoxysilane, allyldiace- 
toxymethylsilane, allyltriacetoxysilane, allylbis (dimethylamino)methylsilane, allylmethyldichlorosilane, 
allyldimethylchlorosilane, altyltrichlorosilane, methallylphenykJichtorosilane, p-(meth)acryloxyethyltrimethoxysilane, p- 
{meth)acryloxyethyl triethoxysilane, Y-(meth)acryloxypropyltrimethoxysilane, y(meth) acryloxypropyltriethoxysilane, y- 
(meth) acryloxypropylmethyldimethoxysilane, y-(meth)acryloxypropylmethyldichlorosilane, and y-(meth)acryloxypropyl- 
tris (p-methoxyethoxy)silane], and a monomer having an aziridinyl group [for example, 2-(1-aziridinyl)ethyl(meth)acr- 
ylate, 2-(1-aziridinyl)propyl (meth)acrylate, and 3-(1-aziridinyl)propyI(meth)acrylate, etc.], etc. The crosslinkable 
monomers can be employed solely or in combination of two or more kinds. 

[0431] A preferred crosslinkable monomer has a group capable of condensing by hydrolysis, particularly, an alkoxys- 
ilyl group (a C M alkoxy silyl group such as a methoxy silyl group and an ethoxy siiyl group, etc.). 
[0432] As the hydrophilic monomer, there are exemplified, for example, a monomer having carboxylic group [for exam- 
ple, a monomer having a free carboxylic group or an acid anhydride group such as (meth)acrylic acid, itaconic acid, 
maleic acid, maleic anhydride, fumaric acid, crotonic acid, and a salt thereof (an alkali metal salt, an alkali earth metal 
salt, ammonium salt, and amine salt, etc.)], a half ester of an unsaturated polyvalent carboxylic acid or an anhydride 
thereof with a linear chain or branched chain alcohol having a carbon number of 1-20 [for example, monomethyl 
maleate, monoethyl maleate, nrtonobutyl maleate, monooctyl maleate, and mono-2-ethylhexyl maleate, etc.], a mono- 
mer having hydroxyl group [for example, a hydroxy- C 2 . 6 alkyl(meth)acrylate such as 2-hydroxyethyl(meth)acrylate, 2- 
hydroxypropyl(meth)acrylate, 3-hydroxypropyl(meth)acrylate, and 4-hydroxybutyl(meth)acrylate], a monomer having an 
amide group [for example, (meth)acrylamide, a-ethyl(meth)acrylamide, N-methyl(meth)acrylamide, N-butoxyme- 
thyl(meth)acrylamide, and diacetone(meth)acrylamide, etc.], a monomer having a sulphonic acid group [for example, 
styrene sulphonic acid and vinyl sulphonic acid, etc.], a monomer having ether group [for example, vinyl ethers such as 
vinylmethyl ether, vinylethyl ether, and vinylisopropyl ether], a monomer having a polyoxyalkylene group [for example, 
diethylene glycolmono(meth)acrylate, triethyleneglycol mono(meth)acrylate, and a polyethyleneglycol mono(meth)acr- 
ylate, etc.], etc. The hydrophilic monomer may be employed solely or in combination of two or more kinds. 
[0433] A preferred hydrophilic monomer includes the monomer having carboxylic group [(meth)acrylic acid, etc.], the 
monomer having hydroxyl group [2-hydroxyethy!(meth)acrylate and hydroxypropyl(meth)acrylate, etc.], the monomer 
having a polyoxyalkylene unit [for example, diethyleneglycol mono(meth)acrylate, triethyleneglycol mono(meth)acr- 
ylate, and a polyethyleneglycol mono(meth)acrylate, etc.]. 

[0434] The monomers are usually employed in combination with a nonionic monomer in order to adjust a film-forming 
ability and properties of a coating layer. 

[0435] The nonionic monomer includes, for example, an alkyl ester [for example, a C-i.isalkyKmethJacrylate such as 
methyl(meth)acrylate, ethyl(meth)acrylate, propyl(meth)acrylate, isopropyl(meth)acrylate, butyl(meth)acrylate, iso- 
butyl(meth) acrylate, t-butyl (meth) acrylate, hexyl (meth) acrylate, octyl (meth) acrylate, 2-ethylhexyl(meth)acrylate, 
lauryl(meth)acrylate, and stearyl(meth)acrylate], a cycloalkyl ester [for example, cyclohexyl(meth)acrylate, etc.], an aryl 
ester [for example, phenyl(meth)acrylate, etc.], an aralkyl ester [for example, benzyl(meth)acrylate, etc.], aromatic 
vinyls [for example, styrene, vinyltoluene, and a-methylstyrene, etc.], vinyl esters (for example, vinyl acetate, vinyl pro- 
pionate, and vinyl versate, etc.), allyl esters (for example, allyl acetate, etc.), a monomer containing halogens (for exam- 
ple, vinylidene chloride and vinyl chloride, etc.), a vinyl cyanate [for example, (meth)acrylonitrile, etc.], and defines (for 
example, ethylene and propylene, etc.), etc. The nonionic monomers may be also employed solely or in combination og 
two or more kinds. 

[0436] As the nonionic monomer, there are usually employed the C^salkyKmethJacrylate [particularly, a C 2 . 
10 alkylacrylate and a C-^methalkylacrylate, etc.], aromatic vinyls [particularly, styrene, etc.], and vinyl esters [particu- 
larly, vinyl acetate, etc]. 

[0437] Use amount of the above-described cationic monomer, the crosslinkable monomer, and the hydrophilic mon- 
omer can be selected with in a range in which water resistance and ink-absorbing ability, etc. are not deteriorated. For 
example, the cationic monomer (for example, a monomer containing tertiary amino group and quaternary ammonium 
base) is employed in an amount of 0.1-50% by mol (for example, 1-45% by mol), preferably 0.5-40% by mol (for exam- 
ple, 2-35% by mol), and more preferably 1-30% by mol (for example, 3-25% by mol) or so in total monomers, and it is 
usually 2-25% by mol or so. Further, the crosslinkable monomer is employed in an amount of 0.1-25% by mol, prefera- 
bly 0.2-20% by mol, and more preferably 0.5-15% by mol or so in total monomers, and it is usually 0.3-10% by mol or 
so. Still further, the hydrophilic monomer is employed in an amount of 0-50% by mol, preferably 0-45% by mol (for exam- 
ple, 0.5-45% by mol), and more preferably 0-40% by mol(for example, 1-35% by mol) or so in total monomers, and it is 
usually 1-20% by mol or so. It is to be noted that the residue of monomers is constructed by the previously-described 
the nonionic monomers. 

[0438] Glass transition temperature of the cationic polymer can be selected within a range in which film-forming ability, 
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etc. is not deteriorated, for example, it is -20 to SO-C, preferably -10 to 40 e C, and more preferably 0 to 30 B C or so. A 
polymer having such the glass transition temperature can be adjusted by appropriately combining the above-described 
cationic monomers and crosslinkable monomers with optionally the hydrophilic monomers. 
[0439) In a preferred embodiment of the present invention, an ink-absorbing layer is constructed by the above- 
described cationic polymers having a crosslinkable group and the above-described hydrophilic polymers. Such the ink- 
absorbing layer is particularly excellent in an ink-absorbing ability. In the case, as a preferred hydrophiiic polymer, there 
are enumerated a hydrophilic polymer having a functional group which reacts with a reactive functional group {for exam- 
ple, an epoxy group such as glycidyl group, a group capable of condensing by hydrolysis such as methylol group and 
alkoxysilyl group, an adiridynyl group) in the previously-described cationic polymer, for example, an acetoacetyl group- 
modified hydrophilic polymer (an acetoacetyl group-modified vinyl acetate-based copolymer, etc.), a carboxylic group- 
modified hydrophilic polymer (a carboxylic group-modified polyvinylalcohol and a carboxylic group-contained polysac- 
charide, etc.), an acid anhydride group-contained hydrophilic polymer (an alkylvinylether-maleic anhydride copolymer, 
an ethylene-maleic anhydride copolymer, a vinyl acetate-maleic anhydride copolymer, a styrene-maleic anhydride 
copolymer, and a (meth)acrylate-maleic anhydride copolymer, etc.), and an amino group-contained hydrophilic polymer 
[a polyamide-polyamine, a polyvinyl amine, and a partially-hydrolyzed product of a ploy(N-vinylformamide), an amino 
group-contained polysaccharide, etc.], 

[0440] In the above-described preferred embodiments, use amount of the hydrophilic polymers is usually 50-1000 
parts by weight, preferably 100-500 parts by weight or so based on solid content with respect to 100 parts by weight of 
the above-described cationic polymer. 

[0441 ] In other preferred embodiments of the present invention, a most outside layer in the ink-absorbing layer is con- 
structed by a porous layer. 

[0442] The porous layer is, if it has a wetting ability to a water-based ink, and it is capable of permeating into pores, 
not particularly limited. The porous layer can be usually constructed by a variety of polymers, for example, an olefin- 
based polymer, a vinyl-based polymer, an acrylic-based polymer, a styrene-based polymer, a polyester, a polyamide, a 
polycarbonate, a polyurethane, a polysulphone, a polymer derived from an epoxide, and a cellulose derivative, etc. 
[0443] A preferred porous layer has a high wetting ability to a water-based ink, and it has a sufficient hydrophilic sur- 
face which is capable of permeating into pores. Such the porous layer can be constructed by a hydrophilic polymer or 
a polymer which is modified as becoming hydrophilic. It is to be noted that the hydrophilic polymer or the polymer which 
is modified as becoming hydrophilic means a polymer having a contact angle of less than 80° (preferably, 0-60°, and 
particularly, 0-40° or so). The contact angle is an angle between a tangent to a water drop and surface of the polymer 
at an intersection between the surface of the water drop and the surface of the polymer in a state in which spreading of 
the water drop stops on a surface of the polymer at room temperatures. 

[0444] As the hydrophilic polymer, there can be employed the same hydrophilic polymer as in the previously- 
described ink-absorbing layer. More specifically, as the hydrophilic polymer, there can be enumerated, for example, a 
cellulose derivative [a cellulose ester (an ester of an organic acid such as a cellulose acetate, a cellulose propionate, a 
cellulose butylate, a cellulose acetate-propionate, a cellulose acetate-butylate, and a cellulose acetate-phthalate; an 
ester of an inorganic acid such as a cellulose nitrate, a cellulose sulphate, and a cellulose phosphate; an ester of a 
mixed acid such as a cellulose nitrate-acetate, and a cellulose ether (an ethyl cellulose, etc.), etc.], an acrylic-based pol- 
ymer [the previously-exemplified poly(meth)acrylates, polyacrylonitrile, polyacrylamide, poIy-N-methylacrylamide, etc.], 
a polyvinylpyrolidone, a polyalkyleneoxide (a polyethyleneglycol, etc.), a ployvinylacetate and a completely- or partially- 
saponified product thereof (a polyvinylalcohol, etc.), an ethylene-vinylacetate copolymer and a completely- or partially- 
saponified product thereof (an ethylene-vinylalcohol copolymer, etc.), a polyalkylvinylether (a polymethylvinylether, 
etc.), a polymer having carboxylic group or a salt thereof (a styrene-maleic anhydride copolymer, an alkyl(meth)acr- 
ylate-(meth)acrylic acid copolymer, and a methylvinylether-maleic anhydride copolymer, etc.), a polyamide, a polyeth- 
ylene imine, a polysulphone, and a polyether sulphone, etc. The hydrophilic polymers can be employed solely or in 
combination of two or more kinds. 

[0445] It is to be noted that even a polyolef in-based resin such as a polyethylene and a polypropylene, a styrene- 
based resin such as a polystyrene, and a fluororesin which are a hydrophobic polymer can be given a hydrophilic prop- 
erty by addition or coating of a surface active agent and a wetting agent, etc., plasma-treating, and a corona-discharge, 
etc., and the previously-described hydrophilic polymers also include the hydrophobic polymer to which a hydrophilic 
property is given as described above. 

[0446] The porous layer is preferably constructed by at least one selected from the cellulose ester, (meth)acrylonitrile- 
based polymer, (meth)acrylate-based polymer, and polysulphone-based polymer, and average pore diameter is prefer- 
ably 0.5-5 jjuti or so. 

[0447] As a preferred cellulose ester for forming the porous layer, there are included an organic acid ester of a cellu- 
lose (for example, an esler with organic acid having a carbon number of 2-4 or so), particularly, a cellulose acetate (a 
cellulose diacetate and a cellulose triacetate, etc.), etc. 

[0448] A viscosity-average polymerization degree in the cellulose derivative (the cellulose ester, etc.) is, for example, 
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50-800, preferably 75-500, and more preferably 100-250 (particularly, 100-200) or so. There can be also effectively 
employed a cellulose acetate having the viscosity-average polymerization degree of 100-190 or so. 
[0449] The viscosity-average polymerization degree in the cellulose ester such as a cellulose acetate can be meas- 
ured by an intrinsic viscosity method by Uda, et al (Kazuo Uda, Hideo Saitoh, Textile Society Journal, Vol. No. 18, No. 
1, pages 105-120, 1962). That is, a cellulose ester is precisely-weighed to dissolve in a mixed solvent of methylenechlo- 
ride/methanol=9/1 (weight ratio), and a solution having a predetermined concentration "c" (2.00 g/L) is prepared. The 
solution is poured into an Ostwald viscometer, and there is measured a time T (second) during which the solution 
passes through between marked lines in the viscometer at 25 8 C. On the other hand, in relation to the mixed solvent 
alone, there is also measured a time "to" (second) during which it passes through as described above, and the viscosity- 
average polymerization degree is measured according to the following equation. 

Tl re , =t/t 0 

In] = (M re i)/c 

DP = [ti]/6x10' 4 

(in the formula, T is a passing time (second) of the solution, and "to" (second) is a passing time (second) of the solvent, 
"c" is concentration (g/L) of the cellulose ester in the solution, ri reI is a relative viscosity, ft] is an intrinsic viscosity, and 
DP is the polymerization degree.) 

[0450] The average substitution degree in the cellulose derivative can be selected from a range of 1-3 or so. For 
example, in a preferred cellulose acetate, an average acetylation degree is 42-62% (43-60%) or so, preferably 42-57% 
or so. 

[0451] Of the vinyl-based polymers, the (meth)acrylonitrile-based polymer and the (meth)acrylate-based polymer are 
preferred. That is, there are preferred at least one of homopolymers or copolymers of the (meth)acrylic-based monomer 
selected from (meih)acrylonitrile and the (mefh)acrylate-based monomer, and a copolymer of the (meth)acrylic-based 
monomers with other copolymerizable monomers [a vinyl ester-based monomer, a vinyl-based monomer having a het- 
erocyclic ring, an aromatic vinyl-based monomer, and at least one monomer selected from a polymerizable unsaturated 
dicaroxylic acid or a derivative therefrom, etc.] 

[0452] The (meth)acrylonitrile-based polymer includes a polyacrylonitrile, a polymethacrylonitrile, and a copolymer of 
(meth)acrylonitrile with a copolymerizable monomer. The copolymerizable monomers includ, for example, a vinyl ester- 
based monomer (vinyl acetate, etc.), a (meth) acrylic-based monomer [(meth)acrylic acid, a C^alkylfmethjacrylate, 
and a C 1 .4alkylamino-C 2 . 4 alkyl(meth)acrylate, etc.], a vinyl-based monomer having a heterocyclic ring containing nitro- 
gen (vinylpyrolidone, etc.), or a combination thereof, etc. 

[0453] As the (meth)acrylate-based polymer, there can be exemplified a homopolymer or a copolymer of the above- 
described (meth)acrylic-based monomer and a copolymer of the (meth)acrylic-based monomer with a copolymerizable 
monomer (a vinyl ester-based monomer, an aromatic vinyl monomer, a polymerizable unsaturated dicaroxylic acid or a 
derivative therefrom, etc.), etc. 

[0454] The previously-described porous layer has a large number of micro pores, and the micro pores may be any 
one of passing through-pores and netlike random shape pores. A preferred porous layer has usually a micro layer-sep- 
arated structure. In the micro layer-separated structure, a shape of the micro pores is usually an indefinite shape, and 
irregularly non-circular shape. 

[0455] Average particle diameter in the porous layer may be, for example, 0.001-10 jmi (for example, 0.005-10 urn), 
preferably 0.005-5 \im (for example, 0.01 -5 urn), and more preferably 0.005-2.5 Jim (for example, 0.005-1 |im) or so. In 
the case that the average particle diameter is less than 0.001 \xm, an ink-absorbing ability is not improved so much and, 
in the case of exceeding 10 fun, water resistance and printing quality are apt to lower. 

[0456] Porosity in the porous layer can be selected depending upon an ink-absorbing property, and it is, for example, 
10-70% (for example, 10-65%), preferably 15-65% (for example, 15-50%), and more preferably 20-60% (for example, 
20-45%) or so. 

[0457] Thickness of the porous layer can be selected depending upon uses, and iris, for example, 1 -1 00 jim, prefer- 
ably 3-50 urn, and particularly 3-20 \im or so. In the case that the thickness of the porous layer is less than 1 \vm, water 
resistance is insufficient and, in the case of exceeding 1 00 jxm, it is anxious that an ink-absorbing property lowers. Since 
the porous layer is high in a wetting property, and it has a hydrophilic surface through which an ink sufficiently pene- 
trates into the pores, in an ink-jet style method, flied ink is quickly absorbed into a hydrophilic polymer by which the 
porous layer is formed, whereby, the surface of the recording sheet can be apparently dried quickly. 
[0458] The porous layer to be employed in the present invention may also be a porous membrane which is commer- 
cially supplied as a usual membrane filter. As a commercially supplied product, there can be exemplified, for example, 
a membrane filler made from a triacetyl cellulose (manufactured by Fuji Photo Film Co. Ltd.) and a membrane filter 
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made from a mixed cellulose of a triacetyl cellulose/nitrocellulose (manufactured by Millipore), etc. 
[0459] in the present invention, in order to improve water resistance, a crosslinkable agent may be added to the ink- 
absorbing layer. As the crosslinkable agent, there can be exemplified, for example, an organic-based crosslinkable 
agent (an amino resin, an epoxide-based compound, an amine compound, a polyvalent carboxylic acid or an anhydride 
thereof , a polyisocyanate, and a blocked type polyisocyanate, etc.) and an inorganic-based crosslinkable agent (boric 
acid or a borate, a zirconium compound, a titanium compound, an aluminum compound, a phosphorus compound, and 
a silane coupling agent, etc.), etc. The crosslinkable agent can be employed solely or in combination of two or more 
kinds. 

[0460] In the ink-absorbing layer, a curing agent (a curing catalyst or a curing accelerator) may be added in order to 
accelerate a curing reaction. As the curing agent, there are enumerated an organic tin compound, an organic aluminum 
compound, an organic titanium compound, an organic zirconium compound, an acidic compound, an basic compound, 
an acidic phosphate, a mixture or a reaction product of the acidic phosphate with an amine compound. 
[0461 ] The curing agent can be employed solely or in combination of two or more kinds. 
[0462] Further, in order to improve a fixing ability of a coloring agent (a dye), there may be advantageously employed 
a binder for a dye, particularly, a polymeric binder for a dye. The binder for a dye (the polymeric binder for a dye) usually 
contain a cationic group (particularly, a strong cationic group such as guanidyl group and a quaternary ammonium salt 
type group) in the molecule. The binder for a dye may be even water-soluble. As the binder for a dye, there can be exem- 
plified, for example, a dicyan-based binder, a polyamine-based binder, and a poiycation-based binder, etc. The binder 
for a dye can be also employed solely or in combination of two or more kinds. 

[0463] In the ink-absorbing layer, in order to further improve an ink-absorbing ability and a blocking resistance, there 
may be also added bulk materials (pigments, etc.). As the bulk materials, there can be enumerated, for example, inor- 
ganic bulk materials (mineral bulk materials such as white carbon, fine-particle state calcium silicate, zeolite, alumi- 
nomagnesium silicate, calcine diatomaceous earth, fine-particie state magnesium carbonate, fine-particle state 
alumina, silica, talc, kaolin, delamikaolin, clay, heavy calcium carbonate, light calcium carbonate, magnesium carbon- 
ate, titanium dioxide, aluminum hydroxide, calcium hydroxide, magnesium hydroxide, magnesium silicate, calcium sul- 
phate, sericite, bentonite, and sumectite), organic bulk materials (crosslinkable or noncrosslinkable organic fine 
particles such as a polystyrene resin, an acrylic resin, a urea resin, a melamine resin, and benzoguanamine resin, 
organic bulk materials such as a microbaloon, etc), etc. The bulk materials can be appropriately selected and employed 
solely or in combination of two or more kinds. 

[0464] The ink-absorbing layer, within a range in which properties are not deteriorated, may further contain usual addi- 
tives, for example, a dispersant, a surface active agent, a fluorescent coating, a pH regulator, a defoaming agent, a wet- 
ting agent, a coatability improver, a thickener, a lubricant, a stabilizer (an antioxidant, an ultraviolet ray absorbent, a 
thermal stabilizer, etc.), an anti-static agent, an anti-blocking agent, and an antiseptic, etc. 

[0465] The thickness of the ink-absorbing layer can be selected depending upon uses, and it is, for example, 5-50 urn, 
preferably 10-30 ]im, and usually 5-30 urn or so. In the case that a porous layer is formed as a most outside layer for 
the ink-absorbing layer, the total thickness of the ink-absorbing layer is 5-150 urn, and preferably 8-50 urn or so. 
[0466] The ink-absorbing layer can be formed by coaling a coating liquid containing the previously-described ink- 
absorbable polymer (a hydrophilic polymer) on a base material, and then drying. The coating liquid having an ink- 
absorbing properties constructed by the hydrophilic polymer and a solvent (water or an organic solvent), and it may con- 
lain the additives. Further, a film-like ink-absorbing layer may be even laminated by slicking on a base materia! option- 
ally using an adhesive, etc. Still further, in the case that a porous layer is formed, the other ink-absorbing layer side can 
be also laminated on a base material by sticking optionally using an adhesive, etc. after forming a laminate of the 
porous layer with an other ink-absorbing layer. 

[0467] The porous layer may be laminated optionally using an adhesive, etc., and, it can be formed by, for example, 

(i) a phase separation method in which a polymer is micro-phase-separated using a good solvent and a weak solvent, 

(ii) a foaming method in which pores are formed by foaming a polymer, (iii) a stretching method in which a polymer film 
is stretched, (iv) an irradiation method by an ionizing radiation in which pores are formed by irradiating an ionizing radi- 
ation on a polymer film, (v) an extracting method in which pores are formed by extracting and removing soluble compo- 
nents from a film prepared by the soluble components (polymers, inorganic salts, etc.) to solvents and insoluble 
polymers to solvents, and (vi) a sintering method in which pores are formed at clearance between particles by bonding 
organic particles (polymer particles, etc.) or inorganic particles by a binder. A preferred method includes the phase sep- 
aration method (i) , particularly, a method in which pores in the porous layer are formed after coating a coating liquid con- 
taining a polymer on a base material or other ink-absorbing layer (that is, a method for forming micro pores of the 
porous layer in a film-forming step). 

[0468] In the phase separation method (i), the micro pores in the porous layer may be formed by a wet phase-conver- 
sion method (that is, a method in which micro pores are formed by applying the weak solvent to the polymer through 
spraying or immersing on the coated layer after coating a good solvent solution of a polymer on the ink-absorbing layer). 
However, it is more preferred to form by a dry phase-conversion-method (that is, a method in which a porous layer is 
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formed by causing a micro phase-separation through evaporating and drying solvents after coating a coating liquid con- 
taining a polymer, a good solvent solution to the polymer, and a weak solvent to the polymer having a higher boiling 
point than the good solvent on the ink-absorbing layer) in view of mass production. 

[0469] In the dry phase-conversion method, the good solvent having a lower boiling point predominantly evaporates 
by drying after coating the coating liquid containing a polymer, a good solvent, and a weak solvent, and solubility of the 
polymer lowers with a progress of evaporation of the good solvent, resulting in that the polymer forms a micelle (a gela- 
tion phase) and causes a phase-separation from a weak solvent phase. By a progress of further drying, a network 
structure is formed by coagulation-contact of micelle, resulting in that a porous phase having micro pores between par- 
ticles is formed by the completion of evaporation of the weak solvent. 

[0470] In the dry phase-conversion method (a dry phase-separation method), it is important to use a solvent (a higher 
boiling point solvent) having a higher boiling point than the good solvent as a weak solvent. In the dry phase-separation 
process, in order to control pore diameter of the porous layer, it is important to select a good solvent and a weak solvent. 
The good solvent and the weak solvent can be experimentally selected, depending upon the kind of polymers, from a 
variety of solvents such as aliphatic hydrocarbons (hexane and octane, etc.), cycloaliphatic hydrocarbons (cyclohex- 
ane, etc.), aromatic hydrocarbons (toluene and xylene, etc.), halogenated hydrocarbons (methylene chloride and eth- 
ylene chloride, etc.), alcohols (methanol, ethanol, and butanol, etc.), esters (methyl acetate and ethyl acetate, etc.), 
ketones (acetone and methylethylketone, etc.), ethers (dioxane, diethylether, and tetrahydrofuran, etc.), and cellos- 
olves. The content of the polymer in the coating liquid can be selected depending upon polymerization degree, etc. of 
the polymer and, for example, it is 5-30% by weight, preferably 5-20% by weight, and particularly 5-15% by weight or 
so. The coating liquid is cast or coated on a base material by, for example, a roll coater, air-knife coater, blade coater, 
rod coaler, bar coater, comma cater, gravure coater, and silk screen coater method, etc. which are a commonly used 
method. 

[0471] In the ink-jet recording method, pictures are formed on the recording sheet by spraying ink components such 
as a dye ink or a pigment ink from a side of the ink-absorbing layer. In such a recorded matter, since recorded pictures 
are formed on the ink-absorbing layer (in the case that a porous layer is formed, pores in the porous layer or other ink- 
absorbing layer), the picture images are excellent in water resistance and durability. 

[0472] Particularly, in the case that the ink-absorbing layer is constructed by a cationic polymer having a crosslinkable 
group and a hydrophilic polymer and in the case that a porous layer is formed as a most outside layer of the ink-absorb- 
ing layer, an ink-absorbing property, a printing property, and water resistance are remarkably improved. It is to be noted 
that in the case that the pigment ink is employed as a component for an ink, although the recorded picture images are 
excellent in water resistance, in the case that a porous layer is formed as a most outside layer of the ink-absorbing layer, 
even though a particle-state coloring agent such as the pigment ink, since fixing is carried out by being taken into the 
pores of the porous layer, water resistance can be largely improved. 

[0473] In the recording sheet 2 of the present invention, since a delayed-tack layer is formed on an opposite side of 
the ink-absorbing layer, it can be readily stuck on a desired article such as, for example, a wood free paper, a coat 
paper, a plastic film, glass, and a metal by a simple operation of heating before or after forming picture images on an 
ink-absorbing layer. 

[0474] In the recording sheet 2 of the present invention , since a specified component is employed as a solid plasticizer 
constructing the delayed-tack layer, in the case that the delayed-tack layer is formed, it can be dried by heating at a 
higher temperature, and not only productivity can be improved but also blocking is not caused while maintaining an 
excellent adhesive property even though it is stored for a long time. 

[0475] Although the recording sheet 2 of the present invention is useful as a recording sheet by an ink-jet recording 
method in which small drops of an ink are sprayed to record, it can be also utilized as a printing sheet (particularly, a 
sheet for a water-based ink) for an offset printing and a flexo printing. 

[0476] The recording sheet 2 of the present invention is high in productivity, and it is excellent in an adhesive property 
and, moreover, it is has a high blocking resistance. Further, it is excellent in an ink-absorbing ability, printing ability, and 
water resistance. 

[Shrink label] 

[0477] In the shrink label of the present invention, a delayed-tack layer composed of a thermoplastic resin, a solid 
plasticizer, and a tackif ier is formed on a shrink film. 

[0478] As the thermoplastic resin, there can be employed the same thermoplastic resin as in the previously-described 
thermoplastic resin composition described in the present invention. Glass transition temperature (Tg) in the thermoplas- 
tic resin can be appropriately selected in consideration of the kind of materials to be stuck within a range in which there 
are not deteriorated an adhesive property and an anti-blocking property in the case that a pressure-sensitive adhesive 
sheet is prepared. It is usually -1 0 to 70°C or so, preferably -10 to 25*C. In the case that the glass transition temperature 
is less than -1 0°C, a blocking resistance is apt to become lowered and, in the case that the glass transition temperature 
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is too high, an adhesive property is apt to become lowered. 

[0479] The present invention is mainly characterized in that a solid plasticizer is employed in combination of com- 
pounds included in at least two kinds of compound groups of four kinds of compound groups composed of the multiester 
compound (i) (first compound group), the phosphorus compound (i'a) {second compound group), the diester compound 
(iiia) (third compound group), and the dicyclohexylphthalate (fourth compound group). 

[0480] Of the previously-described multiester compound, there is preferred a multiester compound of the previously- 
described (A1 1) a substituted cyclohexanol substituted by at least one of an alkyl group and having at least 3 carbons 
in the alkyl group or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon 
ring to which hydroxyl group or hydroxymethyl group is bonded with the (B) a polybasic acid. 
[0481 ] The solid plasticizers are the same as in the previously-described thermoplastic resin composition 1 described 
in the present invention. 

[0482] In the present invention, the solid plasticizer is employed in combination of at least two kinds of compound 
groups of four kinds of compound groups of the (i)-(iv). As the embodiments thereof, there are enumerated (1) a com- 
bination of the multiester compound (i) with the phosphorus compound (iia), (2) a combination of the multiester com- 
pound (i) with the diester compound (iiia), (3) a combination of the multiester compound (i) with the 
dicyclohexylphthalate (iv), (4) a combination of the phosphorus compound (iia) with the diester compound (iiia), (S) a 
combination of the phosphorus compound (iia) with the dicyclohexylphthalate (iv), (6) a combination of the diester com- 
pound (iiia) with the dicyclohexylphthalate (iv), (7) a combination of the multiester compound (i) with the phosphorus 
compound (iia) and the diester compound (iiia), (8) a combination of the multiester compound (i) with the diester com- 
pound (iiia) and the dicyclohexylphthalate (iv), (9) a combination of the phosphorus compound (iia) with the diester 
compound (iiia) and the dicyclohexylphthalate (iv), and (1 0) a combination of the multiester compound (i) with the phos- 
phorus compound (iia), the diester compound (iiia), and the dicyclohexylphthalate (iv). Of those, there is preferred a 
combination including compounds included in at least two compounds groups of the three kinds of the compounds 
groups of the multiester compound (i), the phosphorus compound (iia), and the diester compound (iiia). 
[0483] The compounds included in at least two compounds groups of the four kinds of the compounds groups are 
preferably employed in the amount of, for example, 1-99% by weight or so, particularly 5-95% by weight or so and, 
above all, 5-80% by weight or so with respect to total solid plasticizers. 

[0484] In the present invention, the content of the solid plasticizer in the delayed-tack layer is, for example, 30-1000 
parts by weight, preferably 100-1000 parts by weight, more preferably 150-900 parts by weight, and particularly 200- 
800 parts by weight or so based on 100 parts by weight of the thermoplastic resin. In the case that the content of the 
solid plasticizer is less than 30 parts by weight, sufficient tackiness is not occasionally produced in heating and, in the 
case of more than 1000 parts by weight, cohesive force lowers, resulting in that adhesive strength is not occasionally 
produced. 

[0485] In the shrink label of the present invention, since different kind of compounds included in the above-described 
specified compounds groups are employed in combination of a plurality of kinds as the solid plasticizer for allowing to 
contain in the delayed-tack layer, those are readily plasticized by being melted at a sticking temperature of the label, 
and recrystallization of the solid plasticizer is delayed, resulting in that a high transparency and adhesive ability are 
maintained over a long time of period. For that reason, it can be firmly and stably stuck on a vessel, etc. such as a bottle 
for a long time of period. 

[0486] In the present invention, other solid plasticizers except the above-described ones may be optionally employed 
within a range in which an effect in the present invention is not deteriorated. As the other solid plasticizers to be coem- 
ployed, there are enumerated the same compounds as in the thermoplastic resin composition 1 of the present invention 
described hereinabove. 

[0487] As a tackifier constructing the delayed-tack layer, the same ones described hereinabove can be employed. The 
tackifier may be also employed in combination of two or more kinds. 

[0488] The content of the tackifier in the delayed-tack layer is not particularly limited, and it can be appropriately 
selected according to the combination of the thermoplastic resin with the solid plasticizers. In usual, it is preferably 
employed the amount of 10-600 parts by weight, and preferably 20-500 parts by weight based on the 100 parts by 
weight of the thermoplastic resin. 

[0489] In the delayed-tack layer, within a range in which properties are not deteriorated, there may be added usual 
additives such as, for example, an auxiliary for film-forming, a defoaming agent, a coatability improver, a thickener, a 
lubricant, a stabilizer (an antioxidant, an ultraviolet ray absorbent, a thermal stabilizer, etc.), an anti-static agent, and an 
anti-blocking agent (inorganic fillers and organic fillers), etc. As the auxiliary for film-forming, the previously-described 
ones can be employed. 

[0490] The delayed-tack layer can be formed by coating the thermoplastic resin composition containing the thermo- 
plastic resin, the solid plasticizers, and the tackifier on the shrink film. For example, the delayed-tack layer can be 
formed by coating a water-based composition in which the thermoplastic resin is dispersed in water, or by coating after 
dissolving the thermoplastic resin, etc. in an organic solvent and, or by coating after thermally melting the thermoplastic 
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resin, etc. Of those, there is preferred a method of coating a water-based composition in which the thermoplastic resin 
is dispersed in water. 

[0491] In the previously-described water-based composition, a dispersant to be employed for dispersing the thermo- 
plastic resin is not particularly limited, and there can be employed any one of an anionic-based, a cationic-based, and 
5 a nonionic-based dispersants which are conventionally publicly-known. As the anionic-based dispersants, there can be 
enumerated carboxylates, sulphates, sulphonates, and phosphonates, etc. Of those, an ammonium carboxylate is pre- 
ferred. As the nonionic-based dispersants, there can be enumerated a polyethylene glycol type and a polyvalent alcohol 
type ones, etc. 

[0492] As a method for preparing the previously-described water-based composition, there can be also employed a 
w variety of methods which are conventionally publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing a delayed-tack layer are in advance mixed, and then, 
dispersed in water, a method in which a solid plasticizer is dispersed in a thermoplastic resin emulsion and a tackifier 
emulsion, respectively, followed by mixing thereof, a method in which a solid plasticizer is dispersed in water, followed 
by mixing a thermoplastic resin emulsion and a tackifier emulsion with the dispersed liquid. As a method for dispersing 
IB the solid plasticizer into the emulsion or water, there can be exemplified a method in which a molten solid plasticizer is 
dispersed, a method in which a solid plasticizer is dispersed while finely-powdering, and a method in which a finely- 
powdered solid plasticizer is dispersed, etc. 

[0493] It is to be noted that the thermoplastic resin emulsion may be even prepared by an emulsion polymerization 
and, further, it maybe also prepared by emulsifying optionally using an additive after obtaining a polymer by other meth- 
20 ods except the emulsion polymerization. For example, a thermoplastic resin emulsion can be prepared by emulsifying 
while adding water after adding an additive (for example, an emulsifier, pH-regulator, and acid, etc.) to an organic solu- 
tion containing a polymer polymerized under the presence of a water-soluble organic solvent (an alcohol, etc. such as 
isopropyl alcohol), and then by removing the organic solvent. 

[0494] In the solid plasticizer in the water-based composition, average particle diameter is preferably 0.5-20 \im or so, 
25 and more preferably 1 -15 |xm or so. In the case that the average particle diameter is less than 0.5 urn, it is anxious that 
a blocking resistance occasionally lowers or productivity lowers because of requiring a long period for crushing. In the 
case that the average particle diameter is more than 20 urn, a coating surface become roughened, and it is anxious that 
a quality of a label lowers. 

[0495] As methods for coating the thermoplastic resin composition, there can be enumerated by, for example, a 
30 method in which there are used a roll coater, an air-knife coater, a blade coater, a rod coater, a bar coater, a comma 
cater, a gravure coater, and a silk screen coater, etc. Thickness of the delayed-tack layer is, for example, 4-20 jjim, and 
preferably 5-15 \im or so. 

10496] In the shrink label of the present invention, as a shrink film which is a base material, there can be employed a 
thermally-shrinkable plastic film which shows a thermally-shrinkable property to at least one direction, and which is 
35 publicly known and, for example, a polyvinylchloride; a polyolefine such as a polyethylene and a polypropylene; a sty- 
rene-based resin such as a polystyrene; a polyester such as a polyethylene terephthalate; and a monoaxially or biaxi- 
ally-oriented film composed of a composite material thereof, etc. thickness of the shrink film is, for example, 15-150 urn, 
and preferably 20-120 |xm or so. 

[0497] In at least one surface of the shrink film, a printing layer may be formed in which characters and designs, etc. 
40 are printed. 

[0498] The printing layer can be formed through printing by usual printing methods (for example, a letterpress printing, 
a planography, and a gravure printing, etc.). 

[0499] Between the shrink film and the delayed tack layer, a concealing layer may be formed. In the shrink label having 
the concealing layer, in the case that it is applied to vessels, etc. already printed, unnecessary expressions can be con- 

45 cealed from the view which are directly printed on the vessels, etc. The concealing layer can be formed by printing or 
coating a composition containing a substance having a concealing properly using usual printing methods or coating 
methods. For example, the concealing layer can be formed by printing a printing ink containing the substance having a 
concealing property, a vehicle (an oil, a resin, a solvent, and a plasticizer, etc.), and additives (wax and a surface active 
agent, etc.) using usual printing methods. 

so [0500] As the substance having a concealing ability, there are enumerated, for example, a white pigment such as tita- 
nium oxide and zinc oxide, a black pigment such as carbon black, a pigment such as a blue-colored pigment; and metal 
powder such as bronze powder, etc. The resin constructing the vehicle is not particularly limited, and there are enumer- 
ated, for example, natural resins (rosin, shellac, and gilsonite), natural resin derivatives (rosin derivatives, etc.), and 
synthesis resins (a phenol resin, a ketone resin, a polyvinylchloride, a chlorinated polypropylene, an acrylic resin, a pol- 

55 yester resin, a polyamide resin, and a cellulose derivative, etc.), etc. TTiere is preferred the use of a resin which has an 
affinity to the thermoplastic resin constructing a delayed-tack layer in order to prevent peeling from the delayed-tack 
layer on the concealing layer. The concealing layer may be formed by a plurality of layers. It is to be noted that in the 
case that a printing layer is formed on the surface of the delayed-tack layer side in the both surfaces of the shrink film, 
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the concealing layer is formed between the printing layer and the delayed-tack layer. Thickness of the concealing layer 
is, for exampl e, 3-20 (xm, preferably 4- 1 5 (mi or so. 

[0501 ] Further, in order to give metallic gloss, a metal-deposited layer may be formed between the shrink film and the 
delayed-tack layer. It is to be noted that in the case that a printing layer is formed on the surface of the delayed-tack 
layer side in the both surfaces of the shrink film, a metal-deposited layer is formed between the printing layer and the 
delayed-tack layer. As metals for constructing the metal-deposited layer, there are enumerated, for example, aluminum, 
chromium, and nickel, etc. The deposited layer is formed by, for example, a vacuum depositing method, an ion-plating 
method, and a spattering method, etc. which are a usual method. Thickness of the metal-deposited layer is, for exam- 
ple, 0.01-0.5 jmi, and preferably 0.02-0.3 jxm or so. 

[0502] Although the shrink label of the present invention may be even flat-state, it is often employed in a cylindrical 
shape in which the delayed-tack layer is employed as an inside. The shrink label of the present invention can be 
employed for, for example, a plastic vessel such as a so-called PET bottle, a glass vessel, and a metallic vessel, etc. 
[0503] In the shrink label of the present invention, since the compounds contained in specified compound groups are 
employed in combination of at least two kinds of compounds as a solid plasticizer to be contained in the delayed-tack 
layer, tackiness can be readily produced by heating, and recrystallization of the solid plasticizer can be delayed, result- 
ing in that an excellent transparency and adhesive strength can be maintained for a long time of period. For that reason, 
it can be firmly and stably fixed on an article to be stuck such as vessels for a long time of period. 

[Water-based resin composition and a water-based coating agent] 

[0504] There are illustrated respective components for copolymerization of resins which construct the water-based 
resin composition of the present invention. In the present invention, a polymerizable unsaturated monomer (G) having 
a hydrolyzable silyl group is employed as one of the components for copolymerization. 

[0505] By the use of the monomer (G) as the components for copolymerization, the hydrolyzable silyl group acts as 
a crosslinkable functional group during forming a coating layer, and water resistance, solvent resistance, and adhesion 
in the coating layer can become improved. 

[0506] As the polymerizable unsaturated monomer (G) having a hydrolyzable silyl group, there is enumerated, for 
example, the polymerizable unsaturated monomer having a hydrolyzable silyl group represented by the formula (13) 
shown in the previously-described thermally- and pressure-sensitive adhesive 3 of the present invention. In the formu- 
lae, meanings of marks and examples of substituted groups are the same as in the above descriptions. 
[0507] The polymerizable unsaturated monomer (G) having a hydrolyzable silyl group includes, for example, the com- 
pounds represented by the formulae (1 4)-{25) which are shown as a polymerizable unsaturated monomer having a silyl 
group in the previously-described thermally-and pressure-sensitive adhesive 3 of the present invention. In the formulae, 
meanings of marks and examples of substituted groups are the same as in the above descriptions. 
[0508] As the compounds represented by the previously-described formula (14), there are enumerated, for example, 
vinyl trichlorosilane, vinylmethyldichlorosilane, vinyldimethyl chlorosilane, vinylmethylphenylchlorosilane, isopropenyl 
trichlorosilane, isopropenylmethyldichlorosilane, isopropenyl dimethylchlorosilane, and isopropenylmethylphenylchlo- 
rosilane, etc. 

[0509] As the compounds represented by the previously-described formula (15), there are enumerated, for example 
aliyltrichlorosilane, allylmethyldichlorosilane, and allyldimethylchlorosilane, etc. 

[051 0] As the compounds represented by the previously-described formula (1 6), there are enumerated, for example, 
2-(meth)acryloxyethyltrichlorosilane, 3-(meth)acryloxypropyl trichlorosilane, 2-(meth)acryloxyethylmethyl dichlorosi- 
lane, 3-(meth) acryloxypropylmethyl dichlorosilane, 2-(meth)acry!oxyethyldimethylchlorosi!ane, and 3-(meth)acryloxy- 
propyldimethylchlorosilane, etc. 

[051 1 ] As the compounds represented by the previously-described formula (1 7), there are enumerated, for example, 
vinyltrimethoxysilane, vinyltriethoxysilane, vinyltributoxysilane, vinyltri(hexyloxy)silane, vinyltri(octyloxy)silane, vinyl- 
tri(decyloxy)silane, vinyltri(dodecyloxy)silane, vinyldimethoxymethylsilane, vinyldiethoxymethylsilane, vinylmethoxy- 
dimethylsilane, vinylethoxydimethylsilane, vinylbutoxydimethyfsilane, vinyldiphenylelhoxysilane, isopropeny- 
itrimethoxysilane, isopropenyltriethoxysilane, isopropenyltributoxysilane, isopropenyltri(hexyloxy)silane, isopropenyl- 
tri(octyloxy)silane, isopropenyltri(decyloxy)silane, isopropenyltri(dodecyloxy)silane, isopropenyldimethoxymethylsilane, 
isopropenyldiethoxymethyl silane, isopropenylmethoxydimethylsilane, isopropenylethoxy dimethylsilane, isopropenyl- 
butoxydimethylsilane, and vinyltris(2-methoxyethoxy)silane 1 eta 

[0512] As the compounds represented by the previously-described formula (18), there are enumerated, for example, 
allyltrimelhoxysilane, vinyldecyltrimethoxysilane, vinylcctyllrimethoxysilane, vinylphenyltrimethoxysilane, vinylphenyld- 
imethoxymethylsilane, vinylphenylmethoxydimethyl silane, isopropenylphenyltrimethoxysilane, isopropenylphenyl 
dimethoxymethylsilane, and isopropenylphenylmethoxydimethyl silane, etc. 

[051 3] As the compounds represented by the formula (1 9), there are enumerated, for example, 2-{meth)acryloxyethyl- 
trimethoxysilane, 2-(meth)acryloxyethyltriethoxysilane, 3-(meth)acryloxypropyl trimethoxysilane, 3-(meth)acryloxypro- 
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pyltriethoxysilane, 3-(meth)acryloxypropylmethyldimethoxysilane, 3-(meth)acryloxypropyl diethoxysilane, and 3- 
{meth)acryioxypropyltris(2-methoxyethoxy)silane, etc. 

[0514] As the compounds represented by the previously-described formula (20), there are enumerated, for example, 
3-(allyloxycarbonyl-o-phenylene-carboxy)propyltrimetho^silane,3-(allyloxycarbonyl-o-phenylene-cari30xy) propyld- 
imethoxymethyl silane, 3-[allyloxycarbonyl-o-phenylene-carboxy)propyImethoxy dimethylsilane, 3-(isopropenylmethyl- 
eneoxycarbonyl-o-phenylene-carboxy)propyltrimethoxysi!ane, 3-(isopropenylmethyleneoxy carbonyl-o-phenylene- 
carboxyjpropyldimethoxymethylsilane, and 3-(isopropenylmethyleneoxycarbonyl-o-phenylene-carboxy)propylmethoxy- 
dimethylsilane, etc. 

[051 5] As the compounds represented by the previously-described formula (21), there are enumerated, for example, 
3-(vinylphenylamino)propyltrimethoxysilane, 3-(vinylphenylamino) propyltriethoxysilane, 3-(vinylbenzylamino)propyltri- 
methoxy silane, and 3-(vinylbenzylamino)propyltriethoxysilane, etc. 

[051 6] As the compounds represented by the previously-described formula (22), there are enumerated, for example, 
3-[vinylphenylenemethylene(ethylenediamino)]propyltrimethoxysilane and 3-[isopropenylphenylenemethylene(ethylen- 
ediamino)]propyl trimethoxysilane, etc. 

[051 7] As the compound represented by the previously-described formula (23), there are enumerated, for example, 

2- {vinyloxy)ethyltrimethoxysilane, 3-(vinyloxy)propyl trimethoxysilane, 4-(vinyloxy)butyltriethoxysilane, and 2-isoprope- 

[0518] As the compounds represented by the previously-described formula (24), there are enumerated, for example, 

3- (allyloxy)propyltrimethoxysilane, 10-(allyloxycarbonyl)decyl trimethoxysilane, 3-(isopropenylmethyIeneoxy)propyl tri- 
methoxysilane, and 10-(isopropylmethyleneoxycarbonyl)decyl trimethoxysilane, etc. 

[051 9] As the compounds represented by the previously-described formula (25), there are enumerated, for example, 
3-[(meth)acryloxyethyleneoxy]lpropyltrimethoxysilane and 3-[(meth)acryloxyethyleneoxy]propyldimethoxymethylsilane, 
etc. 

[0520] Further, the polymerizable unsaturated monomer (G) having a hydrolyzable silyl group may be, for example, a 
compound having divinyl group such as divinyldimethoxysilane, divinyldiethoxysilane, and divinyldi(p-methox- 
yethoxy)si!ane. 

[0521] The polymerizable unsaturated monomer (G) having a hydrolyzable silyl group may be employed solely or in 
combination of two or more kinds. A preferred monomer having a silyl group includes, for example, a vinyl-based mon- 
omer having an alkoxysilyl group from a viewpoint of handling, economy, and control of side reactions, etc. 
[0522] In the present invention, at least one kind of a polymerizable unsaturated monomer (H) having an ion-formable 
group is employed as one of copolymerizable components for resins. By the use of the monomer (H) as a polymerizable 
component, a polymer obtained includes the ion-formable group, resulting in that the polymer is readily emulsified. 
[0523] As the ion-formable group, there is enumerated a cation-formable group such as amino group and imide group, 
and an anion-formable group such as carboxylic group. 

[0524] Accordingly, as the monomer (H) having a cation-formable group, there are enumerated, for example, dimeth- 
ylaminoethyl (meth)acrylate, diethylaminoethyl(meth)acrylaie, dimethylamino propyl(me1h)acrylate, diethylaminopro- 
pyl(meth)acrylate, dimethylaminoethyl(meth)acrylamide, (meth)acryloyoxyethyl trimethylammoniumchloride, 
(meth)acryloyoxyethyl trimethylammoniummethosulphate, etc. Such the monomer (H) having a cation-formable group 
may be employed solely or in combination of two or more kinds. 

[0525] As the monomer (H) having an anion-formable group, there are enumerated, for example, carboxye- 
thyl(meth)acrylate. carboxypropyl(meth)acrylate, vinyl carboxylic acids [(meth)acrylic acid, ethacrylic acid, crotonic 
acid, sorbic acid, maleic acid, itaconic acid, and cinnamic acid, etc.], vinyl sulphonic acids [vinyl sulphonic acid, allyl sul- 
phonic acid, vinyl toluenesulphonic acid, styrenesulphonic acid, etc.], (meth)acryiic sulphonic acids [(meth)acrylic sul- 
phoethyl and (meth)acrylic sulphopropyl, etc.], and (meth)acrylamide sulphonic acids [2-acrylamide-2-methylpropane 
sulphonate, etc.], etc. Such the monomer (H) having an anion-formable group may be employed solely or in combina- 
tion of two or more kinds. 

[0526] In the present invention, a polymerizable unsaturated monomer (I) having a polydimethylsiioxane structure is 
employed as one of copolymerizable components for resins. By use of the polymerizable unsaturated monomer (I) hav- 
ing a polydimethylsiioxane structure, there can be improved weatherability and stain resistance in a composition 
obtained. 

[0527] As such the polymerizable unsaturated monomer (I), there is enumerated, for example, a vinyl-terminated or 
(meth)acryloxy-terminated polydimethylsiioxane represented by the formula (11) or (12) described below. 
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(in the formula (1 1 ) or (12), "p" is an integer of 1-15) 

[0528) Of those, "p" is preferably 2-6. Further, the polymerizable unsaturated monomer (I) having a polydimethylsi- 
loxane structure can be employed solely or in combination of two or more kinds. 

[0529] In the present invention, other polymerizable unsaturated monomer (J) is allowed to copolymerize in addition 
to the previously-described polymerizable unsaturated monomer (G) having a hydrolyzable silyl group, the polymeriza- 
ble unsaturated monomer (H) having an ion-formable group, and the polymerizable unsaturated monomer (I) having a 
polydimethylsiloxane structure. The other polymerizable unsaturated monomer (J) is appropriately selected from a vari- 
ety of polymerizable unsaturated monomers which are already-known according to uses to which a resin composition 
is applied. 

[0530] As such the polymerizable unsaturated monomer (J), there are enumerated, for example, (meth)acrylic-based 
monomers, aromatic vinyls, vinyl esters, vinyls containing halogens, vinyl ethers (for example, vinylethylether, etc.), 
vinyl ketones (for example, methylvinylketone, etc.), vinylheterocyclic compounds (for example, an N-vinyl compound 
such as N-vinylpyrolidone and N-viny [imidazole, and vinyl pyridine, etc.), olefin-based monomer (for example, ethylene 
and propylene, etc.), and an allyl compound (for example, an allyl ester such as ally! acetate), etc. The polymerizable 
unsaturated monomer (J) can be employed solely or in combination of two or more kinds. 
[0531] The (meth)acrylic-based monomers in the polymerizable unsaturated monomer (J) include, for example, 
(meth)acrylates, (meth)acrylamides, and (meth)acrylonltriles, etc, 

[0532] The (meth)acrylates include, for example, an alkyl(meth)acrylate [for example, a C^^alkylfmethjacrylate such 
as methyl(meth)acrylate, ethyl(meth)acrylate, propyl(meth)acrylate, isopropyl(meth)acrylate, butyl(meth)acrylate, tso- 
butyl(meth)acrylate, t-butyl(meth)acrylate, hexyl(meth)acrylate, octyl(meth)acrylate, 2-ethylhexyl(meth)acrylate, and 
lauryl(meth)acrylate, etc.], a cycloalkyl(meth)acrylate [for example, cyclohexyl(meth)acrylate, etc.], an aryl(meth)acr- 
ylate [for example, phenyl(meth)acrylate, etc.], an aralkyl(meth)acrylate [for example, benzyl(meth)acrylate, etc.], a 
hydroxyalkyl(meth)acrylate [for example, a hydroxy-C 2 . 4 a!kyl(meth)acrylate such as 2-hydroxyethyl(meth)acrylate, and 
2-hydroxypropyl(meth)acrylate, etc.], glycidyl(meth)acrylate, a dialkylaminoalkyl(meth)acrylate [for example, a di-C^ 
4 alkylamino-C 2 .4alkyl(meth)acrylate such as 2-(dimethylamino)ethyl(meth)acrylate and 2-(diethylamino)ethyl 
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(meth)acrylate], etc. 

[0533] The (meth)acrylamides include, for example, (meth)acrylamide, a hydroxyalkyl(meth)acrylamide [for example, 
an N-hydroxy-C 2 _4alkyl(meth)acrylamide such as N-methylol(meth)acrylamide], an alkoxyalkyl(meth)acrylamide [for 
example, an N-alkQxy-Ci.4alkoxy-Ci.4alkyl(meth)acrylamide such as N-methoxymethyl(meth)acrylamide], and diace- 
tone(meth)acrylamide, etc. 

[0534] Preferred (meth)acrylic-based monomers include, for example, the (meth)acrylate [for example, a 
18 alkyl{meth)acrylate, a hydroxy-C 2 . 4 alkyl(meth)acrylate, glycidyl(meth)acrylate, di-C 1 .4alkylamino-C 2 . 4 alkyl(meth)acr- 
ylate, etc.], and the (meth)acrylamides, etc. 

[0535] More preferred (meth)acrylic-based monomers include, for example, a C 2 . 10 alkylacry[ate, a 
6 alkylmethacrylate, a hydroxy-C 2 . 3 alkyl(meth)acry!ate, glycidyl(meth)acrylate, and a di-C-|.3alkylamino-C 2 . 
3 alkyl(meth)acrylate, etc. 

[0536] The aromatic vinyls include, for example, styrene, a-methylstyrene, and vinyl toluene, etc., and styrene is often 
employed. The vinyl esters include, for example, vinyl acetate, vinyl propionate, and vinyl versate (VeoVa, etc.), etc. The 
vinyls containing halogens include, for example, vinyl chloride and vinylidene chloride, etc. 
[0537] Further, as the other polymerizable unsaturated monomer (J), the monomers represented by the formulae 
(26)-(28) shown as the components which are copolymerized with the polymerizable unsaturated monomer having a 
silyl group in the previously-described thermally- and pressure-sensitive adhesive 3 of the present invention. In the for- 
mulae, meanings of marks and examples of substituted groups are the same as in the above descriptions. 
[0538] As the compound represented by the formula (26), for example, vinylbis(dimethylamino)methyIsilane, etc. is 
enumerated. 

[0539] As the compound represented by the formula (27), for example, vinyltri(acetyloxy)silane and vinyldi(acety- 
loxy)methylsifane, etc. are enumerated. 

[0540] As the compound represented by the formula (28), for example, vinyltriphenoxysilane, etc. is enumerated. 
[0541] As such the polymerizable unsaturated monomer (J), in usual, a hard monomer [for example, monomer com- 
ponents such as methyl(meth)acrylate and styrene by which there is formed a homopolymer having a glass transition 
temperature of 8Q-120°C (particularly, 90-105°C) or so] is often employed in combination with a soft monomer [for 
example, monomer components such as a C 2 . 10 alkylacrylate by which there is formed a homopolymer having a glass 
transition temperature of -80 to 10°G (particularly, -85 to - 20"C) or so]. 

[0542] In the case that the hard monomer and the soft monomer are usually employed as such the polymerizable 
unsaturated monomer (J), formulation ratio is not particularly limited and, for example, the hard monomer is employed 
in 10-90% (particularly, 15-85% by weight, preferably 20-80% by weight, and more preferably 25-75% by weight, par- 
ticularly, 30-70% by weight), and the soft monomer is employed in 1 0-90% (for example, 1 5-85% by weight, preferably 
20-80% by weight, more preferably 25-75% by weight, and particularly, 30-70% by weight). 
[0543] In the present invention, the above-described respective polymerizable components are solution-polymerized 
in a proportion of 0.5-50% by weight of the polymerizable unsaturated monomer (G) having a hydrolyzable silyl group, 
1 -20% by weight of the polymerizable unsaturated monomer (H) having an ion-formable group, 1 -40% by weight of the 
polymerizable unsaturated monomer (I) having a polydimethylsiloxane structure, and {100-(total of (G)+(H)+(!))}% by 
weight of the other polymerizable unsaturated monomer (J). 

[0544] The polymerizable unsaturated monomer (G) having a hydrolyzable silyl group is employed in 0.5-50% by 
weight of the total polymerizable unsaturated monomers and, particularly, it is preferably 0.5-20% by weight. In the case 
that the proportion of the monomer (G) is less than 5% by weight, there is occasionally caused a problem that there end 
in lowering water resistance, solvent resistance, and adhesion in a cured coating layer. On the other hand, in the case 
of exceeding 50% by weight, there is occasionally caused a problem that there end in lowering a polymerization stability 
and storage stability in the water-based resin composition. 

[0545] The polymerizable unsaturated monomer (H) having an ion-formable group is employed in 1 -20% by weight of 
the total polymerizable unsaturated monomers and, it is preferably 2-10% by weight. In the case that the proportion of 
Ihe monomer (H) is less than 1% by weight, aggregates are produced in emulsifying and, on the other hand, in the case 
of exceeding 20% by weight, water resistance becomes worse in a coating layer formed. 

[0546] The polymerizable unsaturated monomer (I) having a polydimethylsiloxane structure is employed in 1-40% by 
weight of the total polymerizable unsaturated monomers and, it is preferably 2-30% by weight. In the case that the pro- 
portion of the monomer (I) is less than 1% by weight, there is not obtained an effect of modification by a polydimethyl- 
siloxane, resulting in that water resistance and staining resistance become worse and, on the other hand, in the case 
of exceeding 40% by weight, aggregates are produced in emulsifying, resulting in that an emulsion cannot be stably 
obtained. 

[0547] The other polymerizable unsaturated monomer (J) occupies the residual amount except the above-described 
monomers (G), (H), and (I). 

[0548] In the present invention, it is characteristic that the above-described respective copolymerizable components 
are solution-polymerized and, the water-based resin composition is obtained by emulsifying through adding water to a 
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resin solution obtained. 

[0549] That is, the above-described respective copolymerizable components are mixed and copolymerized under the 
presence of appropriate solvents to obtain a copolymer, and the copolymer is dissolved or dispersed using an alkali (for 
example, an alkyl amine such as triethylamine, a cyclic amine such as morpholine, an alkanol amine such as triethanol 
s amine, pyridine, and ammonia, etc.) or an acid [for example, an inorganic acid (for example, hydrochloric acid and sul- 
phuric acid, etc.) and an organic acid (for example, a carboxylic acid such as acetic acid and propionic acid, and sul- 
phonic acid, etc.)]. It is to be noted that polymerization operation may be even any one of a batchwise style and a 
continuous style. 

[0550] As the organic solvent to be employed in the solution polymerization, there can be enumerated, for example, 
w an alcohol (for example, ethanol, isopropanol, and n-butanol, etc.), an aromatic hydrocarbon (for example, benzene, tol- 
■ uene, and xylene, etc.), an aliphatic hydrocarbon (for example, pentane, hexane, and heptane, etc.), a cycloaliphatic 
hydrocarbon (for example, cyclohexane, etc.), an ester (for example, ethyl acetate and n-butyl acetate, etc.), a ketone 
(for example, acetone and methylethylketone, etc.), and an ether (for example, diethylether, dioxane, and tetrahydro- 
furan, etc.), etc. The organic solvents may be employed solely or in combination of two or more kinds. As the organic 
is solvents, there are usually employed an alcohol such as isopropanol, an aromatic hydrocarbon such as toluene, and a 
ketone such as methylethylketone, etc. 

[0551 ] Use amount of the organic solvent is not particularly limited and, for example, it can be selected from a range 
of the weight ratio (0.1/1-5/1), preferably (0.5/1-2/1) or so of the organic solvent with respect to total amount of the 
polymerizable unsaturated monomers. 
so [0552] In the solution polymerization, although polymerization may initiate by irradiation of an electron beam or an 
ultraviolet ray or heating, it is often initiated using a polymerization initiator. 

[0553] As the polymerization initiator, there can be exemplified, for example, an azo compound [for example, azobi- 
sisobutylonitrile, 2,2-azobis(2,4-dimethylvalerolnitrile), azobiscyanovaleric acid, 2,2-azobis(2-amidinopropane)hydro- 
chloride, 2,2-azobis(2-amidinopropane)acetate, etc.], an inorganic oxide (for example, persulphates such as potassium 

25 persulphate, sodium persulphate, and ammonium persulphate, hydrogen peroxide, etc.), an organic oxide [for example, 
benzoyl peroxide, di-t-butylperoxide, cumenhydroperoxide, di(2-ethoxyethyl)peroxydicarbonate], and a redox catalyst 
[for example, a sulphite or a bisulphite (for example, an alkali metal salt and ammonium salt, etc.), a catalyst system 
composed of a combination of a reducing agent such as L-ascorbic acid and elisorbic acid, a persulphate (for example, 
an alkali metal salt and ammonium salt, etc.) with an oxidation agent such as a peroxide, etc.]. The polymerization ini- 

30 tiator can be employed solely or in combination of two or more kinds. 

[0554] Use amount of the polymerization initiator can be selected from, for example, a range of 0.001 -20% by weight, 
preferably 0.01 -10% by weight (for example, 0.1-10% by weight) or so with respect to total amount of the polymerizable 
unsaturated monomers. 

[0555] Reaction temperature of the solution polymerization is, for example, 50-1 50°C, and preferably 70-1 30°C or so. 

35 Further, reaction time of period is, for example, 1-10 hours, and preferably 2-7 hours or so. It is to be noted that a ter- 
mination point of the polymerization can be identified by disappearance of an absorption (1 648 cm" 1 ) by a double bond 
in infrared absorption spectra, or decrease of unreacted monomers using a gas chromatography. 
[0556] It is to be noted that in the case that the polymer contains a cationic group such as amino group, imide group, 
and a cation-formable group, a hydrophilic property is improved by the use of acids, resulting in that the polymer can be 

40 readily dissolved or emulsified. As such the acids, there can be exemplified, for example, an inorganic acid (for example, 
hydrochloric acid, phosphoric acid, sulfuric acid, and nitric acid, etc.) and an organic acid [for example, a saturated 
aliphatic monocarboxylic acid such as formic acid, acetic acid, and propionic acid; a saturated aliphatic polycarboxylic 
acid such as oxalic acid and adipic acid; an unsaturated aliphatic monocarboxylic acid such as (meth)acrylic acid; an 
unsaturated aliphatic polycarboxylic acid such as maleic acid and itaconic acid; and an aliphatic oxycarboxylic acid 

45 such as lactic acid and citric acid, etc.], etc. 

[0557] In the case that the polymer contains an acidic group such as carboxylic group, the polymer can be readily 
dissolved or emulsified by the use of a basic compound. As such the basic compound, there can be included an organic 
base (for example, an alkyl amine such as triethylamine, a cyclic amine such as morpholine, an alkanol amine such as 
triethanol amine, and pyridine, etc.) and an inorganic base (for example, ammonia and a hydroxide of an alkali metal, 

so etc.), etc. 

[0558] Use amount of the acid can be selected from, for example, a range of acid/cationic group=0.3/1 -1 .5/1 (molar 
ratio) or so with respect to total amount of the acidic groups. 

[0559] The polymer obtained by a solution polymerization can be emulsified under the presence or the absence of 
organic solvents. 

55 [0560] In the case that the polymer is dissolved or emulsified under the presence of organic solvents, a water-soluble 
organic solvent (for example, an alcohol such as isopropanol) is often employed as an organic solvent. In the case that 
the polymer was emulsified under the presence of organic solvents, the organic solvent may be even removed by evap- 
oration, etc. after emulsifying, and an emulsion may also contain the organic solvent. It is to be noted that in the case 
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that the organic solvent is removed before emulsifying the polymer, an organic solvent (a ketone such as methylethyl- 
ketone) having a low boiling point is occasionally employed. 

[0561] In the case that the polymer obtained by a solution polymerization is emulsified under the presence of organic 
solvents, it can be emulsified by adding water after adding an additive (for example, an emulsifier, a pH regulator, and 

b an acid, etc.) to the organic solution containing the polymer. In the case, it is preferred to gradually add wafer by drop- 
ping. Emulsifying is preferably carried out at a low temperature, for example, it can be selected from a range of not more 
than 70 9 C (for example, 5-70°C), and preferably not more than 50 6 C or so (for example, 10-50'C). 
[0562] After having being emulsified by the addition of water, removal of the organic solvents is often carried out at, 
for example, not more than 80°C (for example, 5-80°C) and an ordinary or reduced pressure (for example, 0.0001-1 nor- 

io mal atmosphere or so). 

[0563] It is to be noted that in order to control a molecular weight of a polymer in the solution polymerization, there 
may be employed a chain transfer agent, for example, an alcohol such as catechol or phenols, thiols, mercaptans (for 
example, n-lauryl mercaptan, n-dodecyl mercaptan, t-dodecyl mercaptan, 3-mercaptopropyl trimethoxysilane, and 3- 
mercaptopropylmethyldimelhoxysilane, etc.) . 
15 [0564] Average particle diameter of polymer particles in the water-based emulsion thus-obtained can be selected 
from a range in which dispersion stability and adhesion are not deteriorated, for example, 0.01-2 |im, preferably 0.1-1 
Urn, more preferably 0.01 -0.5 [Jim, most preferably 0.01 -0.3 |xm or so. 

[0565] The water-based resin composition of the present invention may be a solution or a water-based emulsion (a 
water-based polymer emulsion). Since such the water-based resin composition is a water-based resin composition con- 
20 structed without using a special crossiinked resin such as a crosslinked product of an acrylic silicone oligomer having 
a hydrolyzable alkoxysilyl group, it is excellent in handling ability. Further, by the use of the water-based resin composi- 
tion, there is rare anxiety in air pollution, poisoning, and a fire, etc. and, moreover, there can be obtained a coating hav- 
ing excellent workability. 

[0566] Further, in the water-based resin composition of the present invention, there may be optionally added a variety 
25 of additives, for example, a fluorine resin, a silicone resin, an organic suiphonic acid salt compound, an organic phos- 
phoric acid salt compound, a lubricating substance such as an organic carboxylic acid salt compound, an antioxidant, 
an ultraviolet ray absorbent, a stabilizer such as a thermal stabilizer, a radical scavenger, a delustering agent, an anti- 
static agent, a plasticizer, a thickener, and a defoaming agent, which are publicly-known. As described hereinabove, 
there can be prepared a water-based coating agent in which a water-based resin composition is employed. 
30 [0567] Since the water-based resin composition of the present invention is constructed as described hereinabove, it 
is excellent in water resistance, solvent resistance, and adhesion to a base material, and it is also excellent in weather- 
ability and staining resistance. Accordingly, the water-based coating agent in which a water-based resin composition is 
employed is suitable as an under coating, an over coating, a clear coating, and a lining for a variety of materials. 

35 [Coating composition] 

[0568] There is illustrated a copolymer by which core components are constructed in a core/shell type water-based 
emulsion in the coating composition of the present invention. 

[0569] A polymerizable unsaturated monomer (K) is represented by the following formula (XXXI). 

40 

CH 2 =C(R 31 )COOR 32 (XXXt) 

(in the formula, R 31 is a hydrogen atom or a methyl group, and R 32 is an epoxy group or a substituted alkyl group having 
a equivalent group to an epoxy group) 
45 [0570] The epoxy group or the substituted alkyl group having a equivalent group to an epoxy group which is R 32 is 
not particularly limited and, for example, there are enumerated groups represented by the formulae (31), (32), and (33) 
described below. 



50 
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[0571 ] In the formulae, R 31 is a hydrogen atom or a methyl group, and X is a halogen atom such as fluorine, chlorine, 
and bromine. 

[0572] As the polymerizable unsaturated monomer (K) which can be readily obtained, there are more specifically enu- 
merated glycidylmethacrylate, glycidylethacrylate, p-methylglycidyl methacrylate, (3,4-cyclohexyl)methylmethacrylate, 
and 3-chloro-2-hydroxypropylmethacrylate, etc. 

[0573] The epoxy group or the equivalent group to an epoxy group in the polymerizable unsaturated monomer (K) 
reacts with carboxylic group of the copolymer in the shell components, and can form a crosslinked structure. 
[0574] The polyvalent epoxy compound (L) is a compound having at least two epoxy groups in the molecule. For 
example, there are enumerated glycidylethers such as bisphenol A diglycidylether, bisphenol A dr-p-methylglyci- 
dylether, bisphenol F diglycidylether, bisphenol F di-p-methylglycidylether, a brominated bisphenol A diglycidylether, 
tetrahydroxyphenylmethane tetraglycidylether, resorcinol diglycidylether, a novolak diglycidylether, a potyalkyleneglycol 
diglycidylether, glycerinetriglycidylether, and pentaerythritol glycidylether; diglycidylesters such as diglycidyl phthalate, 
diglycidyl tetrahydrophthalate, and an ester of a dimer acid; polyvalent glycidylamtnes such as tetraglycidyl diamin- 
odiphenylmethane and triglycidylisocyanurate; and an aliphatic epoxy resin such as an epoxidized polybutadiene and 
an epoxidized soybean oil, etc. 

[0575] Of those, there are preferred bisphenol A diglycidylether, bisphenol A di-p-methylglycidylether, bisphenol F dig- 
lycidylether, and bisphenol F di-p-methylglycidylether, etc., which can be readily obtained. 

[0576] A residual epoxy group after production of a copolymer of the polyvalent epoxy compound (L) reacts with car- 
boxylic group in the copolymer of the shell components, and can form a crosslinked structure. 
[0577] The above-described other polymerizable unsaturated monomers (M) which are copolymerizable with the 
polymerizable unsaturated monomers (K) and/or the polyvalent epoxy compound (L) preferably include at least one 
selected from (meth)acrylates, styrene or a styrene derivative, (meth)acrylonitrile, a vinyl monomer having an amide 
bond, a vinyl monomer having hydroxy! group, and a vinyl monomer having a silyl group. 

[0578] As such the (meth)acrylates, there are enumerated alkyl (meth)acrylates having a carbon number of 1 -1 2, and 
preferably 1-8 in the alkyl group. More preferably, methyl(melh)acrylate, ethyl(meth)acrylate, propyl{meih)acrylate, n- 
butyl(meth)acrylate, isobutyl(meth)acrylate, t-butyl(meth)acrylate, pentyl(meth)acrylate, hexyl(meth)acrylate, 2-ethyl- 
hexyl(meth)acrylate. octyl(meth)acrylate, isooctyl(meth)acry!ate, and cyc!ohexyl(meth)acrylate, etc. 
[0579] Of those, there are preferred methyl(meth)acrylate, n-butyl(meth)acrylate, and 2-ethylhexyl(meth)acrylate, and 
cyclohexyl(meth)acrylate, etc. in view of being capable of readily obtaining, and being excellent in copolymerizability 
with other vinyl-based monomers. Further, those may be employed solely or in combination of two or more kinds. 
[0580] As styrene or the styrene derivative, there are enumerated styrene, a-methylstyrene, p-t-butylstyrene, vinyltol- 
uene, and monochlorostyrene, etc. Of those, there are preferred styrene and a-methylstyrene in view of being capable 
of readily obtaining, and being excellent in copolymerizability with other vinyl-based monomers. 
[0581] As the vinyl monomer having an amide bond, there are enumerated, for example, acryl amide, methacryl 
amide, and a-ethyl acryl amide; an N-substituted acrylic amide such as N,N-dimethylacryl amide, N,N-dimethylmeth- 
acryl amide, N-methylacryl amide, N -methyl methacryl amide, N-methylolacryl amide, and N-methyloImethacryl amide; 
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a dimer of an N-substituted (meth)acryl amide such as methylenebis acryl amide and methylenebis methacryl amide; 
and N-vinylpyroIidone, etc. Of those, there are preferred acryl amide, methacryl amide, N,N-dimeihylacryl amide, and 
N,N-dimethylmethacry! amide in view of being capable of readily obtaining, and being excellent in copolymerizability 
with other vinyl-based monomers except the vinyl monomer having an amide bond. 

[0582] As the vinyl monomer having hydroxyl group, there are enumerated, for example, hydroxyethyI(meth)acrylate 
and hydroxypropyl(meth)acrylate. 

[0583] As the vinyl monomer having a silyl group, there are enumerated, for example, divinyldimethoxysilane, divi- 
nyldi-p-methoxyethoxysilane, vinyltriethoxysilane, vinyltris-p-methoxyethoxysilane, y(meth)acryloxypropyl trimethox- 
ysilane, Y-(meth)acryloxypropyl triethoxysilane, and Y-(meth)acryloxypropyl methyldiethoxysilane, etc. Of those, there 
are preferred r(meth)acryloxypropyl trimethoxysilane and r(meth)acryloxypropyl triethoxysilane, etc. in view of being 
capable of readily obtaining, and stability in an aikoxysilane group. 

[0584] Further, as the polymerizable unsaturated monomers (M), there can also be optionally employed vinyl chloride, 
vinyl acetate, and butadiene, etc. in addition to the above-described monomers within a range in which the purpose of 
the present invention is not deteriorated. 

[0585] In the present invention, the copolymer constructing the core components is composed of 5-50% by weight of 
the above-described polymerizable unsaturated monomers (K) and/or the above-described polyvalent epoxy com- 
pound (L), and 95-50% by weight of the above-described polymerizable unsaturated monomers (M). In the case that 
the monomers (K) and/or the polyvalent epoxy compound (L) are less than 5% by weight, the number of epoxy group 
in the copolymer is few, and crosslinked structure of the copolymer with carboxylic group is few in the shell components 
during curing of a coating layer, resulting in that adhesion is hard to be produced. On the other hand, in the case that 
the (K) and/or the (L) exceeds 50% by weight, there become worse an emulsifying stability when preparing a core/shell 
type emulsion and a storage stability when storing the emulsion. The (K) and/or the (L) is preferably 5-20% by weight 
in consideration of the number of carboxylic groups in a copolymer for the shell components. 
[0586] Hereinafter, there is illustrated a copolymer by which the shell components are constructed. 
[0587] As the polymerizable unsaturated monomer (N) having carboxylic groups, for example, there are enumerated 
(meth)acrylic acid, an a,p-unsaturated carboxylic acid such as maieic acid, a half ester product of maleic acid, fumaric 
acid, a half ester product of fumaric acid, itaconic acid, a half ester product of itaconic acid, crotonic acid, and cinnamic 
acid; further, a carboxyalkyl(meth)acrylate such as carboxyethyl(meth)acrylate and carboxypropyl(meth)acrylate; and 
an ester of a dicarboxylic acid with a monohydroxyalkyl acrylate such as phthalic monohydroxyethyl acrylate and suc- 
cinic monohydroxyethyl acrylate, etc. 

[0588] Of those, there are preferred acrylic acid and methacrylic acid in view of being capable of readily obtaining, 
and being excellent in copolymerizability with other vinyl-based monomers. 

[0589] As the other polymerizable unsaturated monomers (M) which are copolymerizable with the polymerizable 
unsaturated monomers (N) having carboxylic group, there are employed the same monomers as the previously- 
described monomer (M). 

[0590] In the present invention, the copolymer by which the shell components are constructed is composed of 2-50% 
by weight of the above-described polymerizable unsaturated monomers (N) having carboxylic groups and 98-50% by 
weight of the above-described polymerizable unsaturated monomers (M). In the case that the monomer (N) is less than 
2% by weight, the number of carboxylic group in the copolymer is few, there become worse an emulsifying stability 
when preparing a core/shell type emulsion and a storage stability when storing the emulsion. Further, a crosslinked 
structure of the copolymer with epoxy groups is few in the shell components during curing of a coating layer, resulting 
in that adhesion is hard to be produced. Still further, in the case that it is mixed with a water-soluble silicate, gelling is 
apt to be caused. On the other hand, in the case that the monomer (N) exceeds 50% by weight, a hydrophilic property 
becomes large in the coating layer, resulting in that water resistance becomes worse. The monomer (N) is preferably 5- 
30% by weight in consideration of the number of epoxy groups in a copolymer for the core components. 
[0591 ] The core/sh ell type water-based emulsion (0) empl oyed in the present invention can be prepared, for example, 
as described hereinafter. 

[0592] For example, there is polymerized a copolymer by which the shell components are constructed, and the shell 
components are employed as a polymeric dispersant to emulsify and disperse respective monomer components for a 
copolymer by which the core components are constructed into water, followed by being synthesized through an emul- 
sion polymerization using a radical polymerization initiator. 

[0593] In more detail, respective monomer components for a copolymer by which the shell components are con- 
structed, that is, 2-50% by weight of at least one kind of the (N) and 98-50% by weight of at least one kind of the (M) 
are polymerized in an appropriate solvent such as isopropyl alcohol under the presence of a radical polymerization ini- 
tiator while agitating at 40-90°C or so. After the polymerization, organic solvents are removed by heating at ordinary 
pressure or reduced pressure while neutralizing carboxylic groups derived from the monomer (N) by addition of, for 
example, an aqueous ammonia, etc. to obtain a water-based copolymer for the shell components. 
[0594] Subsequently, respective monomer components for a copolymer by which the core components are con- 
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strutted, that is, 5-50% by weight of at least one kind of the (K) and/or at least one kind of the (L) and 95-50% by weight 
of at least one kind of the (M) are allowed to emulsify and disperse into water using the copolymer obtained as a poly- 
meric dispersant, followed by being emulsion-polymerized under the presence of a radical polymerization initiator while 
agitating at 40-90°C or so. 

s [0595] As the radical polymerization initiator, conventional ones can be employed and, for example, azobistsobutylo- 
nitrile, benzoyl peroxide, and ammonium persulphate, etc. can be employed. Use amount of the radical polymerization 
initiator may also be appropriately selected. 

[0596] Through such the reaction, a crosslinking is caused between carboxyiic groups in the shell components and 
epoxy groups in the core components to form a core/shell type structure. 
10 [0597] Further, in the preparation of the core/shell type water-based emulsion (O), core/shell weight ratio preferably 
ranges in the core:shell of 9:1 -1 :9. In the case that the core components exceed the range, it becomes difficult to main- 
tain an emulsion stability. 

[0598] On the other hand, in the case that the core components become less than the range, although the emulsion 
stability is sufficient, since carboxyiic groups become relatively more, water resistance and chemical resistance are apt 

is to lower. The core/shell weight ratio preferably ranges in the core:shell of 8:2-2:8. 

[0599] Still further, in the present invention, a glass transition temperature Tg is preferably -40 to 100 9 C in a copolymer 
which constructs the core components, and a glass transition temperature. Tg is preferably -40 to 1 00°C in a copolymer 
which constructs the shell components in the above-described core/shell type water-based emulsion (0) in view of a 
layer-forming ability in a coating layer and adhesion in a heating-cooling cycle. 

20 [0600] The glass transition temperature Tg is a value calculated based on a formula by Tobolsky described below. 
The value calculated based on the equation nearly agrees with an actual value. 

1/Tg=W , fTg , +W 2 /Tg 2 + +W n flg „ 

25 [in the formula, Tg is a glass transition temperature (K) of a copolymer, Tg 1( Tg 2 Tg n are a glass transition tem- 
perature (K) of a homopolymer of respective monomers 1,2 n, and W 1 , W 2 W n are weight fraction of respec- 
tive monomers 1, 2 n) 

[0601] Particle diameter in the core/shell type water-based emulsion (0) is appropriate in 0.01-1 |im or so, and pre- 
ferred in 0,03-0.8 urn in connection with a mixing stability before the use of the emulsion (0), the water-soluble silicate 
so (P), and compatibility in a layer state after coating. 

[0602] Hereinafter, there is illustrated the water-soluble silicate (P) represented by general formula (XXXII), 

M 2 0-xSi0 2 (XXXII) 

35 (in the formula, M represents an alkali metal belonging to the 1 A group in the periodic table, and x is a value of 2.0-7.5). 
[0603] As the alkali metal M in the water-soluble silicate (P), U, Na, and K are preferred. Further, "x" in the water- 
soluble silicate (P) is a value of 2.0-7.5. In the case that "x" is less than 2.0, water resistance is poor in the coating com- 
position obtained and, on the other hand, in the case that "x" exceeds 7.5, adhesion to a base material is poor in the 
coating composition obtained. A preferred value of "x" is 2.0-4.5. 

40 [0604] Further, in the present invention, the water-soluble silicate (P) is preferably of a complete aqueous solution 
state. Colloidal silicate is poor in a permeability into a base material and adhesion to a base material. Still further, the 
water-soluble silicate (P) may be also employed in combination of two or more kinds. 

[0605] The coating composition of the present invention contains the core/shell type water-based emulsion (0) and 
the water-soluble silicate (P) in the formulating proportion by weight ratio of solid of (0):(P) = 10:1 -1 :10. In the case that 

45 formulating amount of the emulsion (O) is more than the range, although adhesion to an over coating becomes good, 
adhesion to an inorganic base material becomes worse. On the other hand, in the case that formulating amount of the 
emulsion (0) is less than the range, although adhesion to an inorganic base material becomes good, adhesion to an 
over coating becomes worse. Although a more appropriate formulating proportion depends upon the core/shell compo- 
nents in the emulsion (0) and the ratio thereof, it is of (0):(P) = 1 :5-5:1 . and preferably of (0):(P) = 1 :5-1 :1 . 

so [0606] The coating composition of the present invention can be obtained by mixing the core/shell type emulsion (0) 
with the water-soluble silicate (P). In the case of mixing, there may be employed an auxiliary agent for film-forming such 
as methylcellosolve, carbitol, triethyieneglycol, and texanol. Further, in the coating composition, there may be optionally 
mixed a defoaming agent, a thickener, a freezing stabilizer, a wetting agent, pigments, a water-soluble resin, and an 
auxiliary agent for penetrating, which are publicly-known additives. 

55 [0607] In the coating composition of the present invention, since miscibility is high between the core/shell type emul- 
sion (0) and the water-soluble silicate (P), it is very excellent in storage stability before uses thereof. Further, since mis- 
cibility is good between both, a homogeneous state in the coating composition can be maintained at any one of a period 
of coating onto a base material and a period of forming a coating layer. Still further, adhesion can be improved by, for 
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example, a crosslinking structure formed by epoxy group in a polymer of the core components and carboxylic group in 
a polymer of the shell components through baking of the coating layer. As a result, adhesion to a base materia! is very 
excellent and, moreover, adhesion to an over coating is also very excellent Accordingly, the coating composition of the 
present invention is particularly useful as a surface treating agent for a porous plate or a primer. 

[Examples] 

[0608] Hereinafter, although the present invention is illustrated in more detail based on Examples, the present inven- 
tion is not limited by the Examples. It is to be noted that the average particle diameter of the solid plasticizer is measured 
based on a median diameter by a laser diffraction type particle size distribution meter (LA-500 manufactured by Horiba 
Seisakusyo, Ltd.). Further, "part" is "part by weight" so far as not being particularly provided. 

Preparation Example A1 

[Preparation of bis(cis-3,3,5-trimethylcyclohexyl)phthalate] 

[0609] A 2L glass-made 3-necked flask equipped with an agitator was charged with 313 g (2.2 mol) of cis-3,3,5-tri- 
methylcyclohexanol, 1 43 g (1 .0 mol) of phthalic anhydride, and 1200 ml of toluene (a solvent), followed by allowing to 
react under the presence of 14 g (0.073 mol) of p-toluene sulphonic acid which is a catalyst while ref luxing. Since water 
is produced with the progress of a reaction, it was distilled out of a system. The reaction was carried out under a nitro- 
gen atmosphere. After 6 hours, since a determined amount of water was distilled out, the reaction was terminated. 
Reaction liquid was extracted using water, and water was removed from an organic layer using magnesium sulphate, 
followed by concentrating. 

[061 0] 600 ml of methanol was added into a concentrated liquid, followed by crystallizing. A crystalline obtained was 
filtered, washed, and dried to obtain 350 g of bis(cis-3,3,5-trimethylcyclohe9tyl)phthalate (a melting point of 93"C) which 
is a target product. Yield is 84%. 

[Preparation of bis(trans-3,3,5-trimethylcyclohexyl)phthalate] 

[0611] A 2L glass-made 3-necked flask equipped with an agitator was charged with 313 g (2.2 mol) of trans-3,3,5- 
trimethylcyclohexanol, 148 g (1 .0 mol) of phthalic anhydride, and 1200 ml of toluene (a solvent), followed by allowing to 
react in the presence of 1 4 g (0.073 mol) of p-toluene sulphonic acid which is a catalyst while ref luxing. Since water is 
produced with the progress of a reaction, it was distilled out of a system. The reaction was carried out under a nitrogen 
atmosphere. After 6 hours, since afixed amount of water was distilled out, the reaction was terminated. Reaction liquid 
was extracted using water, and water was removed from an organic layer using magnesium sulphate, followed by con- 
centrating. 400 ml of methanol was added into a concentrated liquid, followed by crystallizing. A crystalline obtained 
was filtered, washed, and dried to obtain 326 g of bis(trans-3,3,5-trimethylcyclohexyl)phthalate (a melting point of 57°C) 
which is a target product. Yield is 79%. 

[0612] According to the above-described method for the preparation, there were prepared other multiester com- 
pounds such as bis(cis-3,3,5-trimethylcyclohexyl)terephthalate (a melting point of 133°C), bis(trans-3,3,5-trimethylcy- 
clohexyl)terephthalate (a melting point of 103°C), bis(3,5-dimethyl-1-adamantyl)isophthalate (a melting point of 88°C), 
bis(1-adamantyl)isophthalate (a melting point of 141°C), and bis(3,5-dimethyl-1-adamantyl)terephttialate (a melting 
point of 176 e C). 

Example A1 

(Preparation of a solid plasticizer) 

[0613] There were mixed 1 00 parts by weight of bis(cis-3,3,5-trimethylcyclohexyl)phtha!ate (a melting point of 93°C) 
as a solid plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) 
as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average 
particle diameter of 2.2 (im to obtain a water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl) phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0614] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 28° C) which is a thermoplastic resin, a water-based emulsion of 
a terpene resin which is a tackfier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcy- 
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clohexyl)phthalate prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain 
a thermally- and pressure-sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 
parts by weight of the thermoplastic resin (the acrylic-based polymer) and 17 parts by weight of the tackifier (the ter- 
pens resin) based on 100 parts by weight of the solid plasticizer [bis(cis-3,3,5-trimethylcyclohexyl)phthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[061 5] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethylene terephthalate film 
(hereinafter, occasionally referred merely to "PET film") having the thickness of 25 |im which is treated by a corona dis- 
charge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 70°C for 2 min- 
ules to obtain a thermally- and pressure-sensitive adhesive sheet. The thermaliy- and pressure-sensitive adhesive 
sheet obtained by coating on the PET film was cut into the size of width of 25 mm and length of 125 mm to prepare test 
pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, and placed on a glass plate [Micro 
Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by sticking through compressing with a 
rubber roll by making one round traverse while loading the weight of 2 kg to prepare test pieces for measuring an adhe- 
sive strength. 

Example A2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[061 6] A water-based emulsion of a styrene-butadiene-acrylic acid copolymer (a glass transition temperature Tg: 
20°C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resin which is a tackifier, and 
water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate prepared in the Example 
A1 , followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having 
a solid content of 54% by weight. Formulating ratio herein is 40 parts by weight of the thermoplastic resin (a styrene- 
butadiene-acrylic acid copolymer) and 26 parts by weight of the tackifier (the terpene resin) based oh 100 parts by 
weight of the solid plasticizer [bis(cis-3,3,5-trimethylcyc!ohexyl)phthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[061 7] The thermally- and pressure-sensitive adh esive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25|xm which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120 C C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A3 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0618] There were mixed 100 parts by weight of bis(cis-3,3,5-trimethylcyclohexyl)terephthalate (a melting point of 
133-C) as a solid plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarbox- 
ylic acid) as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an 
average particle diameter of 2.6 jxm to obtain a water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)terephtha- 



(Preparation of a thermally- and pressure-sensitive adhesive) 

[061 9] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 30 e C) which is a thermoplastic resin, a water-based emulsion of a rosin ester 
which is a tackifier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcycIohexyl) terephlha- 
late prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- 
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and pressure-sensitive adhesive having a solid content of 52% by weight. Formulating ratio is 1 7 parts by weight of the 
thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the rosin ester) based on 100 
parte by weight of the solid plasticizer [bis(cis-3,3,5-trimethylcyclohexyl)terephthalate]. 

{Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0620] The thermally- and pressure-sensitive adhesive prepared as d escribed hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 (im which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 170°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A4 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0621 ] There were mixed 100 parts by weight of dimenthylphthalate (a melting point of 134°C) as a solid plasticizer, 
15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 
80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2.5 urn to obtain a water dispersion liquid of dimenthylphthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0622] A water-based emulsion of an acrylic-based polymer (2-ethylheixylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 30°C) which is a thermoplastic resin, a water-based emulsion of a rosin ester 
which is a tackifier, and water were added to the water dispersion liquid of dimenthylphthalate prepared as described 
hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-and pressure-sensitive adhe- 
sive having a solid content of 53% by weight. Formulating ratio herein is 1 7 parts by weight of the thermoplastic resin 
(the acrylic-based polymer) and 26 parts by weight of the tackifier (the rosin ester) based on 1 00 parts by weight of the 
solid plasticizer (dimenthylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0623] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 jxm which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coaling on the PETfilm was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 170°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A5 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0624] There were mixed 1 00 parte by weight of dibonylphthalate (a melting point of 136°C) as a solid plasticizer, 15 
parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 
parte by weight of water, and those were crushed using a ball mili until attaining to an average particle diameter of 2.8 
urn to obtain a water dispersion liquid of dibonylphthalate. 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

[0625] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacryiate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 30°C) which is a thermoplastic resin and a vinylacetate-based copolymer (a 
vinylacetate-ethylene copolymer having a glass transition temperature Tg of 7°C), a water-based emulsion of a terpene 
phenol resin which is a tackrf ier, and water were added to the water dispersion liquid of dibonylphthalate prepared as 
described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-and pressure-sen- 
sitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 14.4 parts by weight of the thermo- 
plastic resin (the acrylic-based polymer), 3.6 parts by weight of the thermoplastic resin (the vinylacetate-based 
copolymer), and 26 parts by weight of the tackifier (the terpene phenol resin) based on 100 parts by weight of the soiid 
plasticizer (dibonylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0626] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m s and a PET film having the thickness of 
25 w which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 170°C for 30 seconds to produce tackiness 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by iwaki Glass, Ltd ] followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A6 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0627] There were mixed 100 parts by weight of bis(4-t-butylcyclohexyl)phthalate (a melting point of 1 16°C) as a solid 
plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dis- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.6 fim to obtain a water dispersion liquid of bis{4-t-butylcyc!ohexyl)phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0628] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 30°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of bis(4-t-butylcyclohexyl)phthalate prepared 
as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based on 100 
parts by weight of the solid plasticizer [bis(4-t-butylcyclohexyl) phthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0629] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 fj-m which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 
followed by drying al 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 140°C for 30 seconds to produce tackiness 
and placed on a glass plate [Micro Slide Glass "white Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. " 
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Example A7 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0630] .There were mixed 100 parts by weight of bis(trans-3,3,5-trimethylcyclohexyl)terephthalate (a melting point of 
103°C) as a solid plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarbox- 
ylic acid) as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an 
average particle diameter of 2.5 urn to obtain a water dispersion liquid of bis(trans-3,3,5-trimethylcyclohexyl)terephtha- 
late. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0631] A water-based emulsion of a styrene-butadiene-acrylic acid copolymer (a glass transition temperature Tg: 
20°C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resin which is a tacWf ier, and 
water were added to the water dispersion liquid of bis(trans-3,3,5-trimethy[cyclohexyl) terephthalate prepared as 
described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-and pressure-sen- 
sitive adhesive having a solid content of 52% by weight. Formulating ratio herein is 40 parts by weight of the thermo- 
plastic resin (the styrene-butadiene-acrylic acid copolymer) and 26 parts by weight of the tackifier (the hydrogenated 
terpene resin) based on 100 parts by weight of the solid plasticizer [bis(trans-3,3,5-trimethylcyclohexyl)terephthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0632] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m s and a PET film having the thickness of 
25 jJirn which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. Trie thermally- 
and pressure-sensitive adhesive sheet obtained by coaling on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 140°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A8 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0633] There were mixed 100 parts by weight of bis(3,5-dimethyl-1-adamantyl)isophthalate (a melting point of 88°C) 
as a solid plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) 
as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average 
particle diameter of 2.5 \im to obtain a water dispersion liquid of bis(3,5-dimethyl-1-adamantyl) isophthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0634] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrylate-methylmethacrylate-styrene- 
acrylic acid copolymer, a glass transition temperature Tg: 28 S C) which is a thermoplastic resin, a water-based emulsion 
of a terpene phenol resin which is a tackifier, and water were added to the water dispersion liquid of bis(3,5-dimethyl-1 - 
adamantyl)isophthalate prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to 
obtain a thermally- and pressure-sensitive adhesive having a solid content of 53% by weight. 
[0635] Formulating ratio herein is 27 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 27 
parts by weight of the tackifier (the terpene phenol resin) based on 100 parts by weight of the solid plasticizer [bis(3,5- 
dimethyl-1-adamantyl) isophthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and lest pieces for measuring an adhesive strength) 

[0636] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 |iim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
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and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A9 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0637] There were mixed 100 parts by weight of bis(1 -adamantyQisophthalate (a melting point of 141 °C) as a solid 
plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dis- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.8 jun to obtain a water dispersion liquid of bis(1-adamantyl)isophthaIate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0638] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrylate-styrene-acryltc acid copolymer, 
a glass transition lemperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion of a terpene phenol 
resin which is a tackifier, 2,2,4-trimethyI-1,3-pentanediol monoisobutylate which is an auxiliary agent for film-forming, 
and water were added to the water dispersion liquid of bis(1-adamantyl)isophtha!ate prepared as described herein- 
above, followed by agitating until attaining to a uniform liquid to obtain a thermally and pressure-sensitive adhesive hav- 
ing a solid content of 50% by weight. Formulating ratio herein is 14 parts by weight of the thermoplastic resin (the 
acrylic-based copolymer), 28 parts by weight of the tackrfier (the terpene phenol resin), and 4 parts by weight of the 
auxiliary agent for film-forming based on 100 parts by weight of the solid plasticizer [bis(1-adamantyl)isophthalate], 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0639] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 |xm which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 70 9 C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 180°C for 30 seconds to produce a pressure- 
sensitive adhesive property, and placed on a glass plate [Micro Slide Glass White Green Polish"" manufactured by Iwaki 
Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
weight of 2 kg to prepare test pieces for measuring an adhesive strength. 

Example A10 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0640] There were mixed 95 parts by weight of bis(cis-3 t 3,5-trimethylcyclohexy!)phthalate (a melting point of 93°C) 
and 5 parts by weight of bis(trans-3,3,5-trimethylcyclohexyl)phthaIate (a melting point of 57°C) as a solid plasticizer, 1 5 
parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 
parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.8 
jxm to obtain a water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate and bis (trans-3,3,5-trimethylcy- 
clohexyl)phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0641 ] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer, 
a glass transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion of a terpene phenol 
resin which is a tackif ier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phtha- 
late and bis(trans-3,3,5-trimethylcyc!ohexyl)phthalate prepared as described hereinabove, followed by agitating until 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid content of 52% by 
weight. Formulating ratio herein is 14 parts by weight of the thermoplastic resin (the acrylic-based copolymer) and 28 
parts by weight of the tackifier (the terpene phenol resin) based on 95 parts by weight of bis(cis-3,3,5-trimethy!cy- 
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clohexyljphthalate and 5 parts by weight of bis(trans-3,3,5-trimethyIcyclohexyl)phthalate which are the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0642] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PETfilm was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A11 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0643] There were mixed 50 parts by weight of bis(cis-3,3,5-trimethyIcyclohexyl)phlhalate (a melting point of 93°C) 
and 50 parts by weight of dicyclohexylterephthalate (a melting point of 89°C) as a solid plasticizer, 15 parts by weight 
of an anionic surface active agent (an ammonium salt of a polycarboxyiic acid) as a dispersant, and 80 parts by weight 
of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.5 ]im to obtain a 
water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate and dicyclohexyl terephthalate. 

- (Preparation of a thermally- and pressure-sensitive adhesive) 

[0644] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer, 
a glass transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated ter- 
pene resin which is a tackrfier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcy- 
clohexyl)phthalate and dicyclohexylterephthalate prepared as described hereinabove, followed by agitating until 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid content of 54% by 
weight. Formulating ratio herein is 27 parts by weight of the thermoplastic resin (the acrylic-based copolymer) and 27 
parts by weight of the tackrfier (the hydrogenated terpens phenol resin) based on 50 parts by weight of bis(cis-3,3,5- 
trimethylcyclohexyl) phthalate and 50 parts by weight of dicyclohexylterephthalate which are the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0645] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 jxm which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 50°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PETfilm was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A12 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0646] There were mixed 100 parts by weight of bis(3,5-dimethyl-1-adamantyl)terephthalate (a melting point of 
1 76°C) as a solid plasticizer, 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarbox- 
yiic acid) as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an 
average particle diameter of 2.8 urn to obtain a water dispersion liquid of bis(3,5-dimethyl-1-adamantyl) terephthalate. 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

[0647] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrylate-methylmethacrylate-styrene- 
acrylic acid copolymer, a glass transition temperature Tg: 28"C) which is a thermoplastic resin, a water-based emulsion 
of a terpene phenol resin which is a tackif ier, and water were added to the water dispersion liquid of bis(3,5-dimethyl-1- 
adamantyljterephthalate prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to 
obtain a thermally- and pressure-sensitive adhesive having a solid content of 53% by weight. 
[0648] Formulating ratio herein is 27 parts by weight of the thermoplastic resin {the acrylic-based copolymer) and 27 
parts by weight of the tackif ier (the terpene phenol resin) based on 1 00 parts by weight of the solid plasticizer [bis(3,5- 
dimethyl-1 -adamantyl) terephthaiate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0649] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 (Jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Comparative Example A1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0650] There were mixed 1 00 parts by weight of dicyclohexylphthalate (a melting point of 65°C) as a solid plasticizer, 
1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 
80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2.2 urn to obtain a water dispersion liquid of dicyclohexylphthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0651 ] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrylate-methylmethacrylate-acrytic acid 
copolymer, a glass transition temperature Tg: 28°C) which is a thermoplastic resin, a water-based emulsion of a ter- 
pene resin which is a tackif ier, and water were added to the water dispersion liquid of dicyclohexylphthalate prepared 
as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of the ther- 
moplastic resin (the acrylic-based copolymer) and 1 7 parts by weight of the tackif ier (the terpene resin) based on 100 
parts by weight of the solid plasticizer (dicyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0652] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 jxm which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 
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Comparative Example A2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0653] A water-based emulsion of a styrene-butadiene-acrylic acid copolymer (a glass transition temperature Tg: 
28°C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resin which is a tackifier, and 
water were added to the water dispersion liquid of dicyclohexylphthalate prepared in the Comparative Example A1 , fol- 
lowed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid 
content of 52% by weight. Formulating ratio herein is 40 parts by weight of the thermoplastic resin {the styrene-butadi- 
ene-acrylic acid copolymer) and 26 parts by weight of the tackifier (the hydrogenated terpene resin) based on 100 parts 
by weight of the solid plasticizer (dicyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0654] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 urn which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , 
followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Comparative Example A3 

[0655] A water-based emulsion of an acrylic-based copolymer (2-eihylhexylacrylate-styrene-acrylic acid copolymer, 
a glass transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion of a rosin ester which 
is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphthalate prepared in the Comparative 
Example A1 , followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhe- 
sive having a solid content of 52% by weight.. Formulating ratio is 17 parts by weight of the thermoplastic resin (the 
acrylic-based copolymer) and 26 parts by weight of the tackifier (the rosin ester) based on 100 parts by weight of the 
solid plasticizer (cyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0656] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 
25 urn which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , 
followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120»C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

{Performance test) 

(Adhesive strength) 

[0657] Test pieces for adhesive strength test were prepared, and then the test pieces were placed at an atmosphere 
of 23°C and 50% RH for 1 day, and then an adhesive strength was measured at a tensile speed of 300 mm/minute and 
a peeling angle of 180° using a tensile tester (Tensilon UCT-5T manufactured by Orientech, Ltd.). Results are shown in 
Table 1. 

(Blocking resistance) 

[0658] 4 layers of the thermally- and pressure-sensitive adhesive sheet obtained by coating on a single side-treated 
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art paper were laminated so that a gloss surface (surface) of the single side-treated art paper was put into contact with 
another surface {back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the loading the 
weight of 500 g/cm 2 and an atmosphere of 55°C for 24 hours, followed by evaluating a blocking resistance according to 
the following standards. Results are shown in Table 1 . 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 

1: Paper was broken by blocking. 



Table 1 





Adhesive strength(gf/25 
mm) 


Blocking resistance 


Example A1 


1150 


5 


Example A2 


1350 


4 


Example A3 


1000 


5 


Example A4 


1080 


5 


Example A5 


1100 


5 


Example A6 


1130 


5 


Example A7 


1300 


5 


Example A8 


1150 


5 


Example A9 


980 


5 


Example A10 


1250 


4 


Example A1 1 


1180 


4 


Example A12 


990 


5 


Comparative Example A1 


750 


1 


Comparative Example A2 


950 


1 


Comparative Example A3 


530 


1 



[0659] From the results of the Table 1 , it is confirmed that the thermally- and pressure-sensitive adhesive sheets in 
the Examples A1-A12 are more excellent in adhesive strength and blocking resistance compared to the pressure-sen- 
sitive adhesive sheets in the Comparative Examples A1-A3. 

Example A13 

[0660] Using rats [F344/N(SPF), male, age in week at a period of experimentation: 42 days, Japan SLC, Ltd.], an influ- 
ence of 4 kinds of phthalates on testes was tested as described below. 

[0661] It is to be noted that 10 rats (n=1 0) per 1 group were used in tests at respective conditions. Before administra- 
tion, starvation was continued for 16 hours, and administration was conducted in the morning. Further, in relation to 
feeding, CRF-1 (manufactured by Oriental Enzyme Industries, Ltd.) was given over 6 hours after the administration. In 
relation to intake of water, Himeji municipal water was freely given. 
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(Experimentation 1) 

[0662] 8 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yoshida Seiyaku, Ltd.) was 
added to 2 g of bis(cis-3,3,5-trimethylcyctohexyl)phthalate (hereinafter, abbreviated as TMCOL-P"), followed by heat- 
5 ing and dissolving at 100°C for approximately 30 minutes to prepare a TMCOL-P solution having 200 mg/ml. Likewise, 
using dicyclohexylphthalate (hereinafter, abbreviated as "DCHP") (manufactured by Wako Jun-yaku Kogyo, Ltd.), a 
DCHP solution of 200 mg/ml was prepared. 

[0663] Further, 7.96 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yoshida Seiyaku, 
Ltd.) was added to 2 g of bis(2-ethylhexyl)phthalate (hereinafter, abbreviated as "DOP") (manufactured by Aldrich 
10 Chemicals Industries, Ltd.), followed by mixing in a vortex to prepare a DOP solution of 200 mg/ml. Still further, 8.09 ml 
of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yoshida Seiyaku, Ltd.) was added to 2 g of 
dibutylphthalate (hereinafter, abbreviated as "DBP"), followed by mixing in a vortex to prepare a DBP solution of 200 
mg/ml. 

[0664] The phthalate solutions were prepared at a day for administration, and maintained at the temperature of 37°C 
w until immediately before administration. 

[0665] Using thus-obtained respective solutions of TMCOL-P, DCHP, DOP, and DBP, a continuous administration (an 
oral administration) was conducted to rats at a dose of 1000 rrtg/kg (5 ml/kg) for 7 days. 

[0666] Administration of an olive oil alone was conducted as controls in place of the administration of the phthalates. 
[0667] During the continuous administration for 7 days, body weight was measured everyday, and at the next day (8th 
20 day) of a final day, testes and epididymis were d elivered to measure wet weight after decapitation and removal of blood. 
[0668] Further, the testes delivered was stained in a Bouin fixative (saturated picric acid: 1 5, formalin: 3, and glacial 
acetic acid: 1). After staining for 48 hours, the testes was twice washed with 70% ethyl alcohol, and it was embedded 
in paraffin and sliced, and then HE-stained to prepare an HE-stained sample and to conduct a histomorphological 
retrieval. 

25 [0669] As a result, although weight change was not significantly observed in groups of TMCOL-P, DOP, and DBP com- 
pared to groups of the controls, in a group of DCHP, there was observed a significant decrease in body weight to 92- 
94% at fourth day (p<0.05), sixth day (p<0.01), seventh day (p<0.05), and eighth day (p<0.05) after administration com- 
pared to groups of the controls. Further, in the case of TMCOL-P, DCHP, and DOP, although a significant decrease of 
testes weight was not observed compared to groups of the controls and. in the case of DBP group, a significant 

30 decrease (49%, p<0.001) of testes weight was observed compared to groups of the controls. However, in relation to the 
epididymis, a significant decrease in the weight was not observed in all the administration groups compared to groups 
of the controls. 

[0670] On the other hand, in relation to pathobiological retrieval of testes tissue, no change was observed in the testes 
tissue of all the administration groups of TMCOL-P compared to groups of the controls. However, in the groups of DCHP 

as and DOP, a bilateral and unilateral denaturation and atrophia in semiferous tubule were observed in 4 examples and 5 
examples, respectively. In the group of DBP, a grave change was observed in the testes tissue, and a bilateral and 
inflamed atrophia in semiferous tubule were observed in all the samples. Samples showing several pieces of atrophia 
in the semiferous tubule (+), samples showing a wide range of atrophia but not inflamed (++), and samples showing the 
inflamed change (+++) were scored 1 point, 2 points, and 3 points, respectively, to evaluate an influence level to the tes- 

40 tes. As a result, the groups of TMCOL-P, DCHP, DOP, and DBP were scored 0 point, 0 point, 5 points, 10 points, and 
26 points, respectively. 

(Experimentation 2) 

45 [0671 ] 1 2 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yoshida Seiyaku, Ltd.) was 
added to 3 g of TMCOL-P, followed by heating and dissolving at 100°C for approximately 30 minutes to prepare a 
TMCOL-P solution of 200 mg/ml. Likewise, using DCHP (manufactured by Wako Jun-yaku Kogyo, Ltd.), a DCHP solu- 
tion of 200 mg/ml was prepared. 

[0672] Further, 1 1 .94 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yoshida Seiyaku, 
so Ltd.) was added to 3 g DOP (manufactured by Aldrich Chemicals Industries. Ltd.), followed by mixing in a vortex to pre- 
pare a DOP solution of 200 mg/ml. Still further, 12.14 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 , Yosh- 
ida Seiyaku, Ltd.) was added to 3 g of DBP, followed by mixing in a vortex to prepare a DBP solution of 200 mg/ml. 
[0673] The phthalate solutions were prepared at a day for administration, and maintained at the temperature of 37°C 
until immediately before administration. 
55 [0674] Using thus-obtained respective solutions of TMCOL-P, DCHP, DOP, and DBP, a continuous administration (an 
oral administration) was conducted to rats at a dose of 2000 mg/kg (1 0 ml/kg) for 7 days. 

[0675] Administration of an olive oil alone was conducted as controls in place of the administration of the phthalates. 
[0676] During the continuous administration for 7 days, body weight was measured everyday, and at the next day (8th 
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day) of a final day, testes, epididymis, and liver were delivered to measure wet weight after decapitation and removal of 
blood. 

[0677] As a result, although weight change was not significantly observed in the group of TMCOL-P compared to 
groups of the controls, in groups of DCHP, DOR and DBR there was observed a significant decrease of body weight 
compared to groups of the controls. The significant decrease of body weight in groups of DOP and DBP was observed 
(p<0.05 and p<0.01, respectively) at a period of fifth day after administration, and it continued to gradually decrease 
until a final day (eighth day) in the experimentation. 

[0678] Change of body weight at the final day of the experimentation in groups of DOP and DBP was 85% (p<0.01) 
and 83% (p<0.01), respectively, based on 100% in the groups of the controls. In the group of DCHP, death was 
observed at fifth day after administration in one example. In relation to conditions in a whole body, since there were 
observed piloerection, browning of hair, crouching, and asthenia, etc., administration was stopped. However, at the 
sixth and seventh days, death was observed in two examples and one example, respectively. Although the body weight 
in the group of DCHP decreased to a minimum value {75%, p<0.01) at the seventh day after administration, there was 
shown a tendency of recovery after that. 

[0679] Further, in relation to the weight of testes, a significant decrease was observed in all the groups of DCHP, DOP, 
and DBP except TMCOL-P (86%, none of a significant difference), and the decrease level was 46% (p<0.01), 56% 
(p<0.01), and 38% (p<0.01) based on the weight of groups of the controls, respectively. Still further, in relation to the 
weight of the epididymis as well as the weight of testes, a significant decrease was observed in all the groups of DCHP, 
DOP, and DBP except TMCOL-P (81%, none of a significant difference), and the decrease level was 58% (p<0.05), 
71% (p<0.05), and 56% (p<0.01) based on the weight of groups of the controls, respectively. Besides, in relation to the 
weight of the liver, a significant increase was observed in all the groups of DCHP, DOR and DBP except TMCOL-P 
(111%, none of a significant difference), and the increase level was 131% (p<0.001), 175% (p<0.001), and 146% 
(p<0.001) based on the weight of groups of the controls, respectively. 

Example B1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0680] A water dispersion liquid of 1 ,4-cyclohexanedimethanol bis(diphenylphosphate) was prepared by mixing 100 
parts by weight of 1,4-cyclohexanedimethanol bis(diphenylphosphale) (a melting point: 97°C) which is a solid plasti- 
cizer, 15 parts by weight of an anionic surface active agent (a polycarboxylic ammonium salt) which is a dispersant, and 
80 parts by weight of water, and by crushing until attaining to an average particle diameter of 2.5 jxm using a ball mill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0681] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based emulsion of 
a terpene resin which is a tackffier, and water were added to the water dispersion liquid of 1 ,4-cyclohexanedimethanol 
bis(diphenylphosphate) as prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a ther- 
mally- and pressure-sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by 
weight of the thermoplastic resin (the acrylic-based polymer) and 17 parts by weight of the tackifier (the terpene resin) 
based on 100 parts by weight of the solid plasticizer [1,4-cyclohexanedimethanol bis(diphenylphosphate)]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0682] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethylene terephthalate film (hereinafter, 
occasionally referred merely to "PET film") having the thickness of 25 urn which is treated by a corona discharge using 
a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain 
a thermally- and pressure-sensitive adhesive sheet. 

Example B2 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0683] A water dispersion liquid of resorcinolbis[di(2,6-dimethylphenyl)phosphate] was prepared by mixing 100 parts 
by weight of resorcinolbis[di(2,6-dimethylphenyl)phosphate] (a melting point: 95°C) which is a solid plasticizer, 15 parts 
by weight of an anionic surface active agent (a polycarboxylic ammonium salt) which is a dispersant, and 80 parts by 
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weight of water, and by crushing until attaining to an average particle diameter of 2.6 \im using a ball mill. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

[0684] A water-based emulsion of an acrylic-based polymer {2-ethyIhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature of 5"C) which is a thermoplastic resin, a water-based emulsion of a terpene-phenoi 
resin which is a tackifier, and water were added to the water dispersion liquid of resorcinolbis[di(2,6-dimethylphe- 
nyl)phosphate] prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and 
pressure-sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of 
the thermoplastic resin (the acrylic-based polymer) and 17 parts by weight of the tackifier (the terpene phenol resin) 
based on 100 parts by weight of the solid plasticizer {resorcinolbis[di(2,6-dimethylphenyl)phosphatej}. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0685] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 jim which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Comparative Example B1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0686] A water dispersion liquid of dicyclohexylphthalate was prepared by mixing 100 parts by weight of dicyctohex- 
ylphthalate (a melting point of 65°C) which is a solid plasticizer, 15 parts by weight of an anionic surface active agent (a 
polycarboxylic ammonium salt) which is a dispersant, and 80 parts by weight of water, and by crushing until attaining to 
an average particle diameter of 2.2 |xm using a ball mill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0687] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacry!ate-acrylic acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based emulsion of 
a terpene resin which is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphthalate pre- 
pared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally and pressure-sensitive 
adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of the thermoplastic 
resin (the acrylic-based polymer) and 17 parts by weight of the tackifier (the terpene resin) based on 100 parts by 
weight of the solid plasticizer (dicyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0688] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 urn which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

{Performance test) 

(Adhesive strength) 

[0689] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 140°C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki 
Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
weight of 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH for 1 day, and then an adhesive 
strength was measured at a tensile speed of 300 mm/minute and a peeling angle of 180° using a tensile tester (Tensilon 
UCT-5T manufactured by Orientech, Ltd.). 
[0690] Results are shown in Table 2. 
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(Blocking resistance) 

[0691 ] 4 layers of the thermally- and pressure-sensitive adhesive sheet obtained by coating on a single side-treated 
art paper were laminated so that a gloss surface (surface) of the single side-treated art paper was put into contact with 
another surface (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the loading the 
weight of 500 gf/cm 2 and an atmosphere of 55°C for 24 hours, followed by evaluating a blocking resistance according 
to the following standards. Results are shown in Table 2. 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

3 : it was peeled while continuously sounding when being peeled. 

2: Fibers ol the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 

1 : Paper was broken by blocking. 



Table 2 





Adhesive strength(gf/25 
mm) 


Blocking resistance 


Example B1 


1250 


5 ( 


Example B2 


950 


5 


Comparative Example B1 


650 


1 ! 



10692] From the results of the Table 2, it is confirmed that the thermally- and pressure-sensitive adhesive sheets in 
the Example B1 and Example B2 are more excellent in adhesive strength and blocking resistance compared to the 
pressure-sensitive adhesive sheets in the Comparative Example B1. 

Example C1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0693] A water dispersion liquid of trimethylhydroquinone diacetate was obtained by mixing 100 parts by weight of 
trimethylhydroquinone diacetate (a melting point: 109°C) which is a solid plasticizer, 15 parts by weight of an anionic 
surface active agent (a poiycarboxylic ammonium salt) which is a dispersant, and 80 parts by weight of water, and then 
by crushing until attaining to an average particle diameter of 2.2 urn using a ball mill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0694] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature of 5°C) which is a thermoplastic resin, a water-based emulsion of a 
terpene resin which is a tackifier, and water were added to the water dispersion liquid of trimethylhydroquinone diace- 
tate prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 17 parts by weight of the tackifier (the terpene resin) based on 100 
parts by weight of the solid plasticizer (trimethylhydroquinone diacetate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0695] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethylene lerephthalate film (hereinafter, 
occasionally referred merely as "PET film") having the thickness of 25 n-m which is treated by a corona discharge using 
a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain 
a thermally- and pressure-sensitive adhesive sheet. 
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Example C2 

(Preparation of 3,4.5-trimethylcatechol diacelate) 

[0696] A 160 ml-flask was charged with 10 g of Amberlist 15 (manufactured by Organo, Ltd.) which is a strong acidic 
ion-exchange resin, 30 g ot ketoisophorone, 46.4 g of acetyl chloride, and 160 ml of 1,2-dichloroethane, followed by 
allowing to react at 85«C for 6 hours. Reaction mixture was analyzed by gas chromatography and, ketoisophorone 
which is a raw material was completely consumed, and 3,4.5-trimethylcatechol diacetate was produced in a yield of 
65%. The reaction mixture was filtered, and filtrate was concentrated. Residual product concentrated was recrystallized 
from a mixed solvent of ethyl .acetate/hexane (volume ratio of 1/4) to obtain a white acicular crystal of 3,4,5-trimethyl- 
catechol diacetate (a melting point: 120°C) (a yield: 36%). 

13 C-NMR (CDCI 3 ) 5: 168.5, 168.2, 139.7, 138.9, 134.6, 133.8. 130.1, 121.5, 20.4, 20.3, 20.1, 15.6, 13.2 

MS (El + ) m/z: 236 (M + ), 194, 152, 137 

IR (cm' 1 ): 893, 1045, 1213, 1311, 1375, 1479, 1701. 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0697] There were mixed 1 00 parts by weight of the above-described 3,4,5-trimethylcatechoI diacetate which is a solid 
plasticizer, 15 parts by weight of an anionic surface active agent (a polycarboxylic ammonium salt) which is a disper- 
sant, and 80 parts by weight of water, and then by crushing until attaining to an average particle diameter of 2.0 jim 
using a ball mill to obtain a water dispersion liquid of 3,4.5-trimethylcatechol diacetate. It is to be noted that an average 
particle diameter of the solid plasticizer was measured by a laser-diffraction type particle size distribution meter (LA-500 
manufactured by Horiba Seisakusyo, Ltd.), and it is described by a median diameter. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0698] A water-based emulsion of an acrylic-based polymer (2-etnylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 5 S C) which is a thermoplastic resin, a water-based emulsion of a terpene-phe- 
nol resin which is a tackifier, and water were added to the water dispersion liquid of 3.4,5-trimethylcatechol diacetate 
prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sen- 
sitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of the thermo- 
plastic resin (the acrylic-based polymer) and 1 7 parts by weight of the tackifier (the terpene-phenol resin) based on 1 00 
parts by weight of the solid plasticizer (3,4, 5-trimethy (catechol diacetate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0699] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 urn which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Comparative Example C1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0700] A water dispersion liquid of dicyclohexylphthalate was obtained by mixing 100 parts by weight of dicyclohexy- 
Iphthalate (a melting point of 65°C) which is a solid plasticizer, 15 parts by weight of an anionic surface active agent (a 
polycarboxylic ammonium salt) which is a dispersant, and 80 parts by weight of water, and then by crushing until attain- 
ing to an average particle diameter of 2.2 ;xm using a ball mill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0701] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based emulsion of 
a terpen e resin which is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphthalate pre- 
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pared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-and pressure-sensitive 
adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of the thermoplastic 
resin (the acrylic-based polymer) and 17 parts by weight of the tackifier (the terpene resin) based on 100 parts by 
weight of the solid plasticizer (dicyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0702] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 |xm which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

(Performance test > 

(Adhesive strength) 

[0703] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the 
size of width of 25 mm and length of 1 25 mm to prepare test pieces. The test pieces were heated at 1 50°C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki 
Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
weight of 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH for 1 day, and then an adhesive 
strength was measured at a tensile speed of 300 mm/minute and peeling angle of 180° using a tensile tester (Tensilon 
UCT-5T manufactured by Orientech, Ltd.). 
[0704] Results are shown in Table 3. 

(Blocking resistance) 

[0705] 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on a single side-treated 
art paper were laminated so that a gloss surface (surface) of the single side-treated art paper was brought into contact 
with another surface (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the loading 
the weight of 500 gf/cm 2 and an atmosphere of 55*C for 24 hours, followed by evaluating a blocking resistance accord- 
ing to the following standards. Results are shown in Table 3. 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 

1 : Paper was broken by blocking. 



Table 3 





Adhesive strength(gf/25 
mm) 


Blocking resistance 


Example C1 


1180 


5 


Example C2 


1050 


5 


Comparative ExampleCI 


650 


1 



[0706] From the results of the Table 3, it is confirmed that the thermally- and pressure-sensitive adhesive sheets in 
the Examples C1 and C2 are more excellent in adhesive strength and blocking resistance compared to the pressure- 
sensitive adhesive sheets in the Comparative Example C1. 



EP 0 989 162 A1 



Preparation Example D1 

(Preparation of a water dispersion liquid D1 of a solid plasticizer) 

[0707] There were mixed 1 00 parts by weight of bis(cis-3,3,5-trime1hyIcyclohexyl)phthalate (a melting point of 93°C) 
and 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, 
and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter 
of 2.2 urn to obtain a water dispersion liquid (a water dispersion liquid D1 of a solid plasticizer) of bis(cis-3,3,5-irimeth- 
ylcyclohexyl)phthalate. 

Preparation Example D2 

(Preparation of a water dispersion liquid D2 of a solid plasticizer) 

[0708] There were mixed 100 parts by weight of resorcinol bis[di(2,6-dimethylphenyl)phosphate] (a melting point: 
95°C) and 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dis- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.6 urn to obtain a water dispersion liquid (a water dispersion liquid D2 of a solid plasticizer) of resorcinol 
bis[di(2,6-dimethylpheny!)phosphate]. 

Preparation Example D3 

(Preparation of a water dispersion liquid D3 of a solid plasticizer) 

10709] There were mixed 100 parts by weight of trimethylhydroquinone diacetate (a melting point: 109°C) and 15 
parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 
parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 
urn to obtain a water dispersion liquid (a water dispersion liquid D3 of a solid plasticizer) of trimethylhydroquinone dia- 
cetate. 

Preparation Example D4 

(Preparation of a water dispersion liquid D4 of a solid plasticizer) 

[0710] There were mixed 100 parts by weight of dicyclohexylphthalate (a melting point: 65°C) and 15 parts by weight 
of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts by weight 
of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 |wn to obtain a 
water dispersion liquid (a water dispersion liquid D4 of a solid plasticizer) of dicyclohexylphthalate. 

Example D1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[071 1] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate 
and resorcinol bis[di(2,6-dimethylphenyl)phosphate] which are the solid plasticizers D1 and D2 prepared hereinabove 
in solid content ratio of 50:50, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 47% by weight. Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based on 100 
parts by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[071 2] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethyleneterephlhalate film (hereinafter, 
occasionally referred as a merely "PET film") having the thickness of 25 \im which is treated by a corona discharge 
using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to 
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obtain a thermally- and pressure-sensitive adhesive sheet. 
Example D2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[071 3] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate, 
resorcinol bis[di(2,6-dimethylphenyl)phosphate], and trimethylhydroquinone diacetate which are the solid plasticizers 
D1 , D2, and D3 prepared hereinabove in solid content ratio of 35:35:30, foliowed by agitating until attaining to a uniform 
liquid to obtain a thermally-and pressure-sensitive adhesive having a solid content of 50% by weight. Formulating ratio 
herein is 1 7 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier 
(the terpene resin) based on 100 parts by weight of the solid plaslicizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[071 4] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of B4.9 g/m 2 and a PET film having the thickness of 25 jim which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Example D3 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[071 5] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate, 
resorcinol bis[di(2,6-dimethylphenyl)phosphate], trimethylhydroquinone diacetate, and dicyclohexylphthalate which are 
the solid plasticizers D1 , D2, D3, and D4 prepared hereinabove in solid content ratio of 30:30:30:10, followed by agitat- 
ing until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid content of 
45% by weight. Formulating ratio herein is 1 7 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 
26 parts by weight of the tackifier {the terpene resin) based on 100 parts by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[071 6] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 urn which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally-and pressure-sensitive adhesive sheet. 

Comparative Example D1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0717] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid (a water-based emulsion of the solid plasticizer 
D4) of dicyclohexylphthalate prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a 
thermally- and pressure-sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 1 7 parts 
by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene ■ 
resin) based on 100 parts by weight of the solid plasticizer (dicyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0718] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 urn which 
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is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

(Performance test) 

(Adhesive strength, transparency) 

[071 9] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 140"C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki 
Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
weight of 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH, and then an adhesive strength was 
measured at a tensile speed of 300 mm/minute and peeling angle of 180° using a tensile tester (Tensilon UCT-5T man- 
ufactured by Orientech, Ltd.) after 1 day, 1 month, and 3 months. Further, transparency was visually confirmed. Results 
are shown in Table 4. 

(Blocking resistance) 

[0720] 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on a single side-treated 
art paper were laminated so that a gloss surface (surface) of the single side-treated art paper was brought into contact 
with another surface (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the loading 
the weight of 500 gf/cm 2 and an atmosphere of 40°C for 24 hours, followed by evaluating a blocking resistance accord- 
ing to the following standards. Results are shown in Table 4. 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 

1 : Paper was broken by blocking. 



Table 4 





Adhesive strength (gf/25m) 


Transparency 


Blocking resistance 




After 


After 






1-day 


1 -month 


3 -months 


1-day 


1 -month 


3 -months 




Example D1 


1450 


1370 


1350 


Trans. 


Trans. 


Trans. 


5 


Example D2 


1520 


1480 


1400 


Trans. 


Trans. 


Trans. 


5 


Example D3 


1380 


1300 


1270 


Trans. 


Trans. 


Trans 


5 


Comparative Exam- 
ple D1 


960 


0 


0 


Trans. 


Opaque 


Opaque 


3 



[0721] From the results of the Table 4, it is confirmed that the thermally- and pressure-sensitive adhesive sheet in the 
Comparative Example D1 changed to "opaque" and adhesive strength ended to become zero after 1 -month because 
of crystallization of the solid plasticizer. On the other hand, the thermally- and pressure-sensitive adhesive sheets in the 
Examples D1-D3 maintain a high transparency and adhesive strength even after 3-months and, further, those are 
excellent in blocking resistance. 

Preparation Example E1 

(Preparation of a water dispersion liquid E1 of a solid plasticizer) 

[0722] There were mixed 100 parts by weight of resorcinol bis [di(2,6-dimethylphenyl)phosphate] (a melting point: 
95°C) which is a solid plasticizer, 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycar- 
boxylic acid) which is a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attain- 
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ing to an average particle diameter of 2.6 \im to obtain a water dispersion liquid (a water dispersion liquid E1 of a solid 
plasticizer) of resorcinol bis[di(2,6-dimethylphenyl)phosphate]. 

Preparation Example E2 

(Preparation of a water dispersion liquid E2 of a solid plasticizer) 

[0723] There were mixed 100 parts by weight of trimeihylhydroquinone diacetate [a melting point: 109°C) which is a 
solid plasticizer, 15 parts by weight ol an anionic surface active agent (an ammonium salt of a polycarboxylic acid) 
which is a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an aver- 
age particle diameter of 2.2 p.m to obtain a water dispersion liquid (a water dispersion liquid E2 of a solid plasticizer) of 
trimethylhydroquinone diacetate. 

Preparation Example E3 

(Preparation of a water dispersion liquid E3 of a solid plasticizer) 

[0724] There were mixed 100 parts by weight of dicyclohexhylphthalate (a melting point: 65°C) which is a solid plas- 
ticizer, 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) which is a dis- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.2 \im to obtain a water dispersion liquid (a water dispersion liquid E3 of a solid plasticizer) of dicyclohex- 
hylphthalate. 

Example E1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0725] A water-based emulsion of an acrylic-based polymer (2-ethylhexyIacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpens resin 
which is a tackifier. and water were added to the water dispersion liquid of resorcinol bis[di(2,6-dimethylphenyl)phos- 
phate] and trimethylhydroquinone diacetate which are the solid plasticizers E1 and E2 prepared hereinabove in solid 
content weight ratio of 50:50, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based on 100 
parts by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0726] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethylene terephthalate film (hereinafter, 
occasionally referred to as a merely "PET film") having the thickness of 25 urn which is treated by a corona discharge 
using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to 
obtain a thermally- and pressure-sensitive adhesive sheet. 

Example E2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0727] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25"C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of resorcinol bis[di(2,6-dimethylphenyl)phos- 
phate], trimethylhydroquinone diacetate, and dicyclohexylphthalate which are the solid plasticizers E1-E3 prepared 
hereinabove in solid content weight ratio of 45:45:10, followed by agitating until attaining to a uniform liquid to obtain a 
thermally- and pressure-sensitive adhesive having a solid content of 48% by weight. Formulating ratio herein is 1 7 parts 
by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene 
resin) based on 100 parts by weight of the solid plasticizer. 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0728] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 \m which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Comparative Example E1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0729] A water-based emulsion of an acrylic-based polym er (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphthalate (the solid plasticizers 
E3) prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein Is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based on 100 
parts by weight of the solid plasticizer (dicyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0730] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 urn which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Performance test 

(Adhesive strength, transparency) 

[0731] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into ihe 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 140°C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki 
Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
weight ol 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH, and then an adhesive slrength was 
measured at a tensile speed of 300 mm/minute and peeling angle of 180" using a tensile tester (Tensilon UCT-5T man- 
ufactured by Orientech, Ltd.) after 1 day, 1 month, and 3 months. Further, transparency was visually confirmed. Results 
are shown in Table 5. 

(Blocking resistance) 

[0732] 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the single side- 
treated art paper were laminated so that a glossy surface (surface) of the single side-treated art paper was brought into 
contact with another surface (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at an 
atmosphere of 40°C and the loading weight of 500 gf/cm 2 for 24 hours, followed by evaluating a blocking resistance 
according to the following standards. Results are shown in Table 5. 

5: It was peeled without a peeling resistance. 

4: it was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on the pressure-sensitive adhesive layer when being peeled. 

1 : Paper was broken by blocking. 
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Tables 





Adhesive strength (gf/25 mm) 


Transparency 


Blocking resistance 




After 


After 






1-day 


1 -month 


3-months 


1-day 


1 -month 


3-months 




Example E1 


1260 


1150 


1130 


Trans. 


Trans. 


Trans. 


5 


Example E2 


1180 


1070 


1050 


Trans. 


Trans. 


Trans. 


5 


Comparative 
Exampe E1 


960 


0 


0 


Trans. 


Opaque 


Opaque 


3 



[0733] In the Table 5, Trans, means "transparent". 

[0734] From the results of the Table 5, it is confirmed that the thermally- and pressure-sensitive adhesive sheet in the 
Comparative Example E1 changed to "opaque" and adhesive strength ended to become zero after 1 -month because 
of crystallization of the solid plasticizer, on the other hand, the thermally- and pressure-sensitive adhesive sheets in the 
Examples E1 -E2 maintain a high transparency and adhesive strength even after 3-months and, further, those are excel- 
lent in blocking resistance. 

Example F1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0735] There were mixed 1 00 parts by weight of trimethylhydroquinone diacetate (a melting point: 1 09°C) which is a 
solid plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) 
which Is a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an aver- 
age particle diameter of 2.2 urn to obtain a water dispersion liquid of trimethylhydroquinone diacetate. 
[0736] On the other hand, there were mixed 100 parts by weight of dicyclohexylphthalate (a melting point: 65°C) 
which is a solid plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic 
acid) which is a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to 
an average particle diameter of 2.2 |xm to obtain a water dispersion liquid of dicyclohexylphthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0737] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of trimethylhydroquinone diacetate and dicy- 
clohexylphthalate which are two kinds of the solid plasticizers prepared hereinabove in solid content weight ratio of 
50:50, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive hav- 
ing a solid content of 50% by weight. 

[0738] Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 
parts by weight of the tackifier (the terpene resin) based on 100 parts by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0739] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethylene terephthalate film (hereinafter, 
referred to a merely "PET film" having the thickness of 25 jxm which is treated by a corona discharge using a barcoater 
so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40 e C for 2 minutes to obtain a thermally- 
and pressure-sensitive adhesive sheet. 

Comparative Example F1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0740] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacryIate-styrene-acrylic acid copolymer hav- 
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ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tacWfier, and water were added to the water dispersion liquid of dicyclohexylphthalate prepared in the Exam- 
ple F1, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive 
having a solid content of 50% by weight. Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the 
acrylic-based polymer) and 26 parts by weight of the tacWfier (the terpene resin) based on 1 00 parts by weight of the 
solid plasticizer (dicyclohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0741] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 (Jim which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Performance test 

(Adhesive strength, transparency) 

[0742] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 140°C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki 
Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
weight of 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH, and then, an adhesive strength 
was measured at a tensile speed of 300 mm/minute and peeling angle of 180* using a tensile tester (Tensilon UCT-5T 
manufactured by Orientech, Ltd.) after 1 day, 1 month, and 3 months. Further, transparency was visually confirmed. 
Results are shown in Table 6. , 

(Blocking resistance) 

[0743] 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the single side- 
treated art paper were laminated so that a glossy surface (surface) of the single side-treated art paper was brought into 
contact with another surface (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the 
loading the weight of 500 gf/cm 2 and an atmosphere of 40°C for 24 hours, followed by evaluating a blocking resistance 
according to the following standards. Results are shown in Table 6. 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on the pressure-sensitive adhesive layer when being peeled. 

1 : Paper was broken by blocking. 



Table 6 





Adhesive strength (gf/25 mm) 


Transparency 


Blocking resistance 




After 


After 






1 -day 


1 -month 


3- months 


1-day 


1 -month 


3-mortths 




Example F1 


1160 


1050 


1030 


Trans. 


Trans. 


Trans. 


5 


Comparative Exam- 
ple F1 


960 


0 


0 


Trans. 


Opaque. 


Opaque. 


3 



[0744] In the Table 6, Trans, means "transparent". 
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{0745] From the results of the Table 6, it is confirmed that the thermally- and pressure-sensitive adhesive sheet in the 
Comparative Example F1 changed to "opaque" and adhesive strength ended to become zero after 1 -month because of 
crystallization of the solid plasticizer, on the other hand, the thermally- and pressure-sensitive adhesive sheets in the 
Example F1 maintain a high transparency and adhesive strength even after 3-months and, further, those are excellent 
in blocking resistance. 

Example G1 

(Synthesis of a thermoplastic resin) 

[0746] A 1000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged with 20% by weight of a mixture composed of 360 parts of a deion- 
ized water, 17 parts of a surface active agent (Emulgen 935 manufactured by Kao, Ltd.), 342 parts of a 
methylmethacrylate (MMA), 101 parts of a n-butylacrylate (BA), 39 parts of an epoxy compound (Epikote 828 manufac- 
tured by Yuka-Shell Epoxy, Ltd.). followed by heating to 70 a C while agitating. Residual 80% of the mixture and 2.8 parts 
of potassium persulphate were added dropwise into the reaction vessel over approximately 2 hours. 
[0747] Reaction was further continued fa 2 hours to terminate polymerization reaction and to obtain an emulsion. 
[0748] A 1 000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged with 140 parte of the emulsion and 256 parts of a deionized water, 
followed by heating to 70°C while agitating. There were added dropwise a mixture composed of 26 parts of BA, 21 parts 
of MMA, 2.5 parte of diethylaminoethylmethacrylate, and 1 .5 part of acrylic acid, and 0.5 part of potassium persulphate 
over 2 hours into the reaction vessel. Reaction was further continued for 2 hours to terminate polymerization reaction 
and to obtain an acrylic epoxy-based emulsion (solid content concentration of 30% by weight, pH 4.8, a viscosity of 6 
mP • s (30 C C)). Ammonia was added to the emulsion to adjust pH to 8.0. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0749] There were mixed 1 00 parts by weight of dicyclohexylphthalate which is a solid plasticizer, 1 2 parts by weight 
of an anionic surface active agent which is a dispersant, and 70 parts by weight of water, followed by crushing with a 
ball mill until attaining to an average particle diameter of 2.2 p.m to obtain a water dispersion liquid of dicyclohexylphtha- 
late. 

[0750] Into the dispersion liquid, there were added a water dispersion liquid of the thermoplastic resin obtained here- 
inabove, the terpene-based resin which is a tackif ier, and water, followed by agitating until attaining to becoming homo- 
geneous to obtain a thermally- and pressure-sensitive adhesive having a solid content of 45% by weight. Formulating 
ratio herein is 26 parts by weight of the thermoplastic resin and 1 7 parts by weight of the tackrfier based on 100 parts 
by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0751 ] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a polyethylene tereph- 
thalate film (hereinafter, occasionally referred to a merely "PET film" having the thickness of 25 urn which is treated by 
a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 
40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Comparative Example G1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0752] Into the water dispersion liquid of dicyclohexylphthalate likewise prepared as in the Example G1 , there were 
added a water-based emulsion of an acrylic-based resin (an MMA-BA-acrylic acid copolymer, glass transition temper- 
ature (Tg): 25°C), a water-based emulsion of the terpene-based tackif ier, and water, followed by agitating until attaining 
to becoming homogeneous to obtain a thermally- and pressure-sensitive adhesive having a solid content of 47% by 
weight. Formulating ratio herein is 26 parts by weight of the thermoplastic resin and 17 parts by weight of the tackifier 
based on 100 parts by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0753] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film using a bar- 
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coater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40"Cfor 2 minutes to obtain a ther- 
mally- and pressure-sensitive adhesive sheet. 

Performance test 

[0754] In the thermally- and pressure-sensitive adhesive sheets obtained in the Example and Comparative Example, 
properties were evaluated as follows. Results are shown in Table 7. 

(Adhesive strength) 

[0755] The thermally- and pressure-sensitive adhesive sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test pieces. The test pieces were activated at 120*C for 30 seconds, and placed on a glass plate 
[Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.] and a stainless steel plate, followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. The test 
pieces were placed at an atmosphere of 23°C and 50% RH for 1 day, and then, an adhesive strength (gf/25 mm) was 
measured at a tensile speed of 300 mm/minute and peeling angle of 180° using a tensile tester (Tensilon UCT-5T man- 
ufactured by Orientech, Ltd.). 

(Holding power) 

[0756] After two test pieces were activated as well as in the case of the adhesive strength, pressure sensitive adhe- 
sive layers in the two test pieces were laminated so that an adhesive portion becomes 25 mm 2 , and those were stuck 
each other through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. After 
placed at an atmosphere of 23°C and 50% RH for 30 minutes, holding power (minute) was measured according to JIS 
Z 0237. 

(Water resistance) 

[0757] After the test pieces were activated as well as in the case of the adhesive strength, those were stuck on a glass 
plate. After placed at an atmosphere of 23°C and 50% RH for 1 day, conditions when immersed in water of 23°C for 2 
days were judged according to the following standards. 

o: No change was observed. 

A : A blister was partially observed in a coating material. 

x: A coating material was peeled. 



Table 7 





Adhesive strength (gf/25 m) 


Holding Power 


Water resistance 




glass 


stainless 






Example G1 


1180 


1550 


>16 minutes 


0 


Comparative Example G1 


650 


800 


6 minutes 


x i 



[0758] From the Table 7, it is evident that the thermally- and pressure-sensitive adhesive sheet obtained in the Exam- 
ple has an excellent adhesive strength against, particularly, a metal and, moreover, excellent in holding power and 
water resistance. 

Example H1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0759] 100 parts of dicyclohexylphthalate which is a solid plasticizer, 12 parts of an anionic surface active agent (an 
ammonium salt of a polycarboxylic acid), and 70 parts of water were mixed, followed by crushing with a ball mill until 
attaining to an average particle diameter of 2.2 (im to obtain a water dispersion liquid of dicyclohexylphthalate. 
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(Preparation of a thermoplastic resin emulsion) 

[0760] 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for introducing 
nitrogen, and a thermometer was charged with 219 parts of isopropylalcohol (hereinafter, abbreviated to "I PA"), and 
0.62 part of azobisisobutylonitrile (hereinafter, abbreviated as "AIBN") was added while agitating to dissolve, followed 
by heating to 80°C. As copolymerizable components, there were mixed 135.7 parts of methyl methacrylate (MMA), 86.3 
parts of n-butylacrylate (BA), 7.4 parts by weight of acrylic acid (AA), and 2.8 parts of 3-methacryloxypropyl trimethox- 
ysilane (A-174 manufactured by Nihon Unicar, Ltd.), followed by adding dropwise into the reaction vessel using the 
dropping funnel over approximately 4 hours. After the completion of the dropwise addition, 0.25 part of AIBN which is 
an additional catalyst was dissolved in 25 parts of IPA, and it was added dropwise into the reaction vessel, and reaction 
was further continued for 2 hours. After the completion of the polymerization reaction, 7.0 parts of 25 wt%-aqueous 
ammonia was added into the reaction vessel, and 705 parts of water was added dropwise into the reaction vessel over 
approximately 2 hours while agitating to emulsify. After having emulsified, a desired thermoplastic resin emulsion was 
obtained by evaporating IPA using a rotary evaporator. 

[0761] In the emulsion, solid content was 47% by weight, and in the thermoplastic resin (a methylmethacrylate-n-bufy- 
lacrylate-acrylic acid-3-methacryloxypropyl trimethoxysilane copolymer), a weight average molecular weight (Mw) was 
2,500,000, and a glass transition temperature (Tg) was 25°C. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0762] Into the water dispersion liquid of the solid plasticizer prepared hereinabove, the water-based emulsion of an 
acrylic-based resin having a hydrolyzable silyl group prepared hereinabove, a water-based emulsion of a terpene- 
based tackif ier, and water were mixed, followed by agitating until attaining to becoming homogeneous to obtain a ther- 
mally- andpressure-sensitive adhesive having a solid content of 52% by weight. Formulating ratio herein is 26 parts of 
the thermoplastic resin and 1 7 parts of the tackrfier based on 100 parts of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0763] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a polyethylene tereph- 
thalate film (hereinafter, referred as merely "PET film") having the thickness of 25 urn which is treated by a corona dis- 
charge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 
minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Example H2 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0764] There were mixed 100 parts of bis(cis-3,3,5-trimethylcyclohexhyl)phthalate (a melting point: 93°C) and 12 
parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 70 parts of 
water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.8 |«n to obtain a water 
dispersion liquid of bis(cis-3,3,5-trimethylcyclohexhyl)phthalate. 

(Preparation of a thermoplastic resin emulsion) 

[0765] 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for introducing 
nitrogen, and a thermometer was charged with 219 parts of IPA, and 0.62 part of AIBN was added while agitating to 
dissolve, followed by heating to 80'C. As copolymerizable components, there were mixed 45.2 parts of methylmeihacr- 
ylate (MMA), 105.5 parts of n-butylacrylate, 90.4 parts of styrene, 7.4 parts of acrylic acid, and 3.5 parts of 3-methacry- 
loxypropyl methoxy silane (A-174 manufactured by Nihon Unicar, Ltd.), followed by adding dropwise into the reaction 
vessel using the dropping funnel over approximately 4 hours. After the completion of the dropwise addition, 0.25 part of 
AIBN which is an additional catalyst was dissolved in 25 parts of IPA, and it was added dropwise into the reaction ves- 
sel, and reaction was further continued for 2 hours. After the completion of the polymerization reaction, 7.0 parts of 25 
wt%-aqueous ammonia was added into the reaction vessel, and 705 parts of water was added dropwise into the reac- 
tion vessel over approximately 2 hours while agitating to prepare an emulsion. After having emulsified, a desired ther- 
moplastic resin emulsion was obtained by evaporating IPA using a rotary evaporator. In the emulsion, solid content was 
52% by weight, and in the thermoplastic resin (a methylmethacrylate-n-butylacrylate-styrene-acrylic acid-3-methacry- 
loxypropyl trimethoxysilane copolymer), a weight average molecular weight (Mw) was 2,300,000, and a glass transition 
temperature (Tg) was 23°C. 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

[0766] Into the water dispersion liquid of the solid plasticizer prepared hereinabove, a water-based emulsion of an 
acrylic-based polymer having a hydrolyzable silyl group prepared hereinabove, a water-based emulsion of a rosin- 
5 based tackrfier which is a tackifier, and water were mixed, followed by agitating until attaining to becoming homogene- 
ous to obtain a thermally- and pressure-sensitive adhesive having a solid content of 55% by weight. Formulating ratio 
herein is 26 parts of the thermoplastic resin and 17 parts of the tackifier based on 100 parts of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

10 

[0767] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film having the 
thickness of 25 fim which is treated by a corona discharge using a barcoater so that a coating amount after drying 
becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive 
sheet. 

15 

Comparative Example H1 

[Preparation of a thermally- and pressure-sensitive adhesive] 

20 [0768] Into the water dispersion liquid of dicyclohexylphthalate likewise prepared as in the Example H1 , a water- 
based emulsion of an acrylic-based resin (a methylmethacrylate-n-butylacrylate-acrylic acid copolymer, a weight aver- 
age molecular weight (Mw): 220,000, and a glass transition temperature (Tg): 15°C), a water-based emulsion of a ter- 
pene-based tackifier which is a tackifier, and water were mixed, followed by agitating until attaining to becoming 
homogeneous to obtain a thermally- and pressure-sensitive adhesive having a solid content of 52% by weight. Formu- 

25 lating ratio herein is 26 parts of the thermoplastic resin and 1 7 parts of the tackifier based on 1 00 parts of the solid plas- 
ticizer, 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

30 [0769] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PETfilm using a bar- 
coater so that a coating amount after drying becomes 1 2 g/m 2 , followed by drying at 40"C for 2 minutes to obtain a ther- 
mally- and pressure-sensitive adhesive sheet. 

Performance test 

35 

[0770] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Examples and Compara- 
tive Example were evaluated as follows. Results are shown in Table 8. 

(Adhesive strength) 

40 

[0771] The thermally- and pressure-sensitive adhesive sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test pieces. The test pieces were activated at 120"C for 30 seconds, and placed on a glass plate 
[Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Lid.], followed by sticking through compressing 
with a rubber roll by making one round traverse while loading the weight of 2 kg. The test pieces were placed at an 
45 atmosphere of 23°C and 50% RH for 1 day, and then, an adhesive strength (gf/25 mm) was measured at a tensile speed 
of 300 mm/minute and peeling angle of 180° using a tensile tester (Tensilon UCT-5T manufactured by Orientech, Ltd.). 

(Holding power) 

so [0772] After two test pieces were activated as well as in the case of the adhesive strength, pressure sensitive adhe- 
sive layers in the two test pieces were laminated so that an adhesive portion becomes 25 mm 2 , and those were stuck 
each other through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. After 
placed at an atmosphere of 23°C and 50% RH for 30 minutes, holding power (minute) was measured according to J IS 
Z0237. 

55 

(Water resistance) 



[0773] After two test pieces were activated as well as in the case of the adhesive strength, those were stuck on a glass 
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plate. After placed at an atmosphere of 23°C and 50% RH for 1 day, conditions when immersed in water of 23°C for 2 
days were judged according to the following standards. 

o: No change was observed. 

a: A blister was partially measured in a coating material. 

x: A coating material was peeled. 



Table 8 





Adhesive strength (gf/25 
mm) 


Holding Power 


Water resistance 


Example H1 


1050 


>16 minutes 


0 


Example H2 


1130 


>1 6 minutes 


0 


Comparative Example H1 


800 


6.5 minutes 





[0774] From the Table 8, it is evident that the Ihermally- and pressure-sensitive adhesive sheets obtained in the Exam- 
ples are more excellent in adhesive strength, holding power and water resistance compared to the sheet in the Com- 
parative Example. 

Example 1 1 

(Preparation of a water dispersion liquid of a solid plasticizer} 

[0775] 100 parts of dicyclohexylphthalate which is a solid plasticizer, 12 parts of an anionic surface active agent, and 
70 parts of water were mixed, followed by crushing with a ball mill until attaining to an average particle diameter of 2.2 
fim to obtain a water dispersion liquid of dicyclohexylphthalate. 

(Synthesis of a thermoplastic resin) 

[0776] A 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for introducing 
nitrogen, and a thermometer was charged with 35 parts of a deionized water, 0.1 1 part of a-sulpho-eo-[2-(1-propenyl)- 
4-nonylphenoxy]polyoxyethylene (n=10) ammonium salt ("Aqualone HS-10" manufactured by Daiichi-Kogyo Seiyaku, 
Ltd.) which is an emulsifier to be added at an initial period, and 0.33 part of ammonium persulphate (APS) which is a 
polymerization initiator, followed by raising internal temperature to 80 o C. On the other hand, another vessel was 
charged with 30 parts of a deionized water and 7.9 parts of "Aqualone HS-10" to dissolve while agitating, followed by 
adding a monomer mixture composed of 38 parts of 2-ethylhexylacrylate (2EHA), 60 parts of styrene (St), and 2 parts 
of acrylic acid (AA) while agitating for 30 minutes to obtain a monomer premixture. 

[0777] Contents in the reaction vessel were agitated under a nitrogen stream, the monomer premixture and 5.7 parts 
of 3.8 wt%-APS aqueous solution were intermittently added to initiate a polymerization, followed by conducting a 
polymerization reaction for approximately 3 hours. After the completion of the polymerization reaction, agitation was fur- 
ther continued for approximately 1 hour at the same temperature, followed by cooling to 60°C. After that, 2.85 parts of 
1 2 wt%-aqueous solution of t-butylhydroperoxide ("Perbutyl H69" manufactured by Nihon Yushi, Ltd.) which is a polym- 
erization initiator was added twice over every 1 5 minutes, and 1 .375 part of 9 wt%-aqueous solution of a sodium-for- 
maldehyde-sulphoxylate ("Redol C" manufactured by Sumitomo Seika, Ltd.) which is a reducing agent was added four 
times over every 15 minutes. 

[0778] After the completion of the addition of the reducing agent, agitation was further continued for approximately 30 
minutes at the same temperature, followed by cooling to obtain an emulsion of an acrylic-based copolymer. In the emul- 
sion, solid content concentration was 56% by weight, pH was 2.1, a viscosity was 1 10 cps (30°C), and an average par- 
licle diameter was 0.15 |*m. Further, in the acrylic-based copolymer, a weight average molecular weight (Mw) was 
200,000, and a glass transition temperature (Tg) was 22°C. It is to be noted that the weight average molecular weight 
in the acrylic-based copolymer was measured by a gel permeation chromatography (GPC). 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

[0779] Into the water dispersion liquid of dicyclohexylphthalate prepared hereinabove, the water-based emulsion of 
the acrylic-based polymer obtained hereinabove which is a thermoplastic resin, a water-based emulsion of a terpene- 
based tackifier which is a tackifier, and water were mixed, followed by agitating until attaining to becoming homogene- 
ous to obtain a thermally- and pressure-sensitive adhesive having a solid content of 47% by weight. Formulating ratio 
herein is 26 parts of the thermoplastic resin and 1 7 parts of the tackifier based on 100 parts of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0780] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a polyethylene tereph- 
thalatefilm (hereinafter, occasionally referred as merely a "PET film") having the thickness of 25 urn which is treated by 
a corona discharge so that a coating amount after drying becomes 12 g/m 2 using a barcoater, followed by drying at 
40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Comparative Example 1 1 

(Preparation of a thermoplastic resin) 

[0781] An acrylic-based copolymer emulsion was likewise prepared as in the Example 1 1 except that a temperature 
in polymerization was changed to 90°C, and concentration was changed to 10% by weight (addition amount of the APS 
aqueous solution: 5.7 parts) in an APS aqueous solution to be intermittently added together with a monomer premixture 
in polymerization. As a result, in the acrylic-based copolymer obtained, a weight average molecular weight (Mw) was 
50,000, and a glass transition temperature (Tg) was 23 °C. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0782] Into the water dispersion liquid of dicyclohexylphthalate likewise prepared as in the Example I 1, the water- 
based emulsion of an acrylic-based copolymer obtained hereinabove which is a thermoplastic resin, a water-based 
emulsion of a terpene-based tackifier which is a tackifier, and water were mixed, followed by agitating until attaining to 
becoming homogeneous to obtain a thermally- and pressure-sensitive adhesive having a solid content of 47% by 
weight. Formulating ratio herein is 26 parts of the thermoplastic resin and 1 7 parts of the tackifier based on 100 parts 
of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0783] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film so that a 
coating amount after drying becomes 12 g/m 2 using a barcoater, followed by drying at 40"C for 2 minutes to obtain a 
thermally- and pressure-sensitive adhesive sheet. 

Comparative Example 1 2 

(Preparation of a thermoplastic resin) 

[0784] An acrylic-based copolymer emulsion was likewise prepared as in the Example 1 1 except that a temperature 
in polymerization was changed to 70°C, and concentration was changed to 2% by weighl (addition amount of the APS 
aqueous solution: 5.7 parts) in an APS aqueous solution to be intermittently added together with a monomer premixture 
in polymerization. As a result, in the acrylic-based copolymer obtained, a weight average molecular weight (Mw) was 
700,000, and a glass transition temperature (Tg) was 19°C. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0785] Into the water dispersion liquid of dicyclohexylphthalate likewise prepared as in the Example 1 1, the water- 
based emulsion of an acrylic-based polymer obtained hereinabove which is a thermoplastic resin, a water-based emul- 
sion of a terpene-based tackifier which is a tackifier, and water were mixed, followed by agitating until attaining to 
becoming homogeneous to obtain a thermally- and pressure-sensitive adhesive having a solid content concentration of 
47% by weight. Formulating ratio herein is 26 parts of the thermoplastic resin and 17parts of the tackif ier based on 100 
parts of the solid plasticizer. 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0786] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film so that a 
coating amount after drying becomes 12 g/m 2 using a barcoater, followed by drying at 40°C for 2 minutes to obtain a 
thermally- and pressure-sensitive adhesive sheet. 

Performance test 

[0787] Properties i n the thermally- and pressure-sensitive adhesive sheets obtained in th e Example and Comparative 
Examples were evaluated as follows. Results are shown in Table 9. 

(Adhesive strength) 

[0788] The thermally- and pressure-sensitive adhesive sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test pieces. The test pieces were activated at 120°C for 30 seconds, and placed on a glass plate 
[Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by sticking through compressing 
with a rubber roll by making one round traverse while loading the weight of 2 kg. The test pieces were placed at an 
atmosphere of 23°C and 50% RH for 1 day or 6 months, and then, an adhesive strength (gf/25 mm) was measured at 
a tensile speed of 300 mm/minute and peeling angle of 180° using a tensile tester (Tensilon UCT-5T manufactured by 
Orientech, Ltd.). 

(Peeling test) 

[0789] The thermally- and pressure-sensitive adhesive sheet was stuck on a glass plate as well as in the above- 
described adhesive strength, and test pieces were peeled by hand after placing for 1 day or 6 months. Evaluations were 
judged according to the following standards. 

o: Peeled without remaining the ihermally- and pressure-sensitive adhesive on surface of the glass plate. 
a: Peeled with partially remaining the thermally- and pressure-sensitive adhesive on surface of the glass plate, 
x: Already peeled before testing, or a base sheet was broken. 



Table 9 





Adhesive strength (gf/25 
mm) 


Conditions in peeling 




After 


After 




1-day 


6 months 


1-day 


6 months 


Example 11 


450 


430 


0 


0 


Comparative Example 11 


120 


0 


A 


x 


Comparative Example 12 


570 


>1000 


O 


x 



[0790] From the Table 9, it is evident that the thermally- and pressure-sensitive adhesive sheet obtained in the Exam- 
ple has a practically sufficient adhesive strength at the period of 1 day and 6 months after sticking in the case that it is 
stuck on a material to be stuck after producing a tackiness by heating and, moreover, it can be peeled without remaining 
the thermally- and pressure-sensitive adhesive on the glass plate. On the other hand, it is confirmed that adhesive 
strength is small in the thermally- and pressure-sensitive adhesive sheet obtained in the Comparative Example 1 1 and, 
it was peeled at ihe period of 6 months by only placing on the glass plate, resulting in that it cannot be practically 
employed. Further, although the adhesive strength is only slightly larger in the thermally- and pressure-sensitive adhe- 
sive sheet in the Comparative Example 1 2 than that in the Example 1 1 , the adhesive strength becomes very larger at 
6 months, it becomes substantially impossible to peel. 
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Example J1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0791] There were mixed 100 parts of dicyclohexhyiphthalate as a solid plasticizer, 2.4 parts of an anionic surface 
active agent (an ammonium salt of a polycarboxyltc acid) as a dispersant, and 80 parts of water, and those were 
crushed using a ball mill until attaining to an average particle diameter of 2.2 u,m to obtain a water dispersion liquid of 
dicyclohexhyiphthalate. 

(Preparation of a water-based thermally- and pressure-sensitive adhesive) 

[0792] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based emulsion of 
a terpene-based tackifier which is a tackffier, and water were added to the water dispersion liquid of dicyclohexylphtha- 
late prepared hereinabove, followed by agitating until attaining to a uniform liquid to oblain a thermally- and pressure- 
sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 26 parts of the thermoplastic 
resin and 17 parts of the tackifier based on 100 parts of the solid plasticizer. Composition of the thermally- and pres- 
sure-sensitive adhesive in the Example is shown in Table 1 0. 

(Thermally- and pressure-sensitive adhesive sheet) 

[0793] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface of a single 
side-treated art paper having the density of 84.9 g/m 2 using a barcoater so that a coating amount after drying becomes 
1 2 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet in the 
Example J1. 

Comparative Example J 1 

(Preparation of a water-based thermally- and pressure-sensitive adhesive) 

[0794] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5"C) which is a thermoplastic resin, a water-based dispersion of 
a rosin-based tackifier in which is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphtha- 
late prepared in the Example J1 , followed by agitating until attaining to a uniform liquid to obtain a thermally- and pres- 
sure-sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 53 parts of the 
thermoplastic resin and 13 parts of the tackifier based on 1 00 parts of the solid plasticizer. Composition of the water- 
based thermally- and pressure-sensitive adhesive in the Comparative Example is shown in Table 10. 
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(Thermally- and pressure-sensitive adhesive sheet) 

[0795] The water-based thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/m 2 using a barcoater so that a coating amount after drying 
becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 
in the Comparative Example J1 . 



Table 10 





Example J 1 


Comparative Example 
J1 


Acrylic-based thermoplastic resin 1 ) 


26 


53 


Tackifier 


Terpene resin 


17 




Rosin derivative 




13 


Solid plasticizer (dicyclohexylphthalate) 


100 


100 


Anionic surface active agent 


2.4 


2.4 


Unit; part by weight 



1) 2-ethyihexylacrylate-methylmethacrylate-acrylic acid copolymer 
(Glass transition temperature Tg: 5°C) 



Evaluations of properties in the thermally- and pressure-sensitive adhesive sheets 

[0796] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Example J1 and Compar- 
ative Example J 1 were evaluated as follows. 

(Adhesive strength test) 

[0797] The thermally- and pressure-sensitive adhesive sheet obtained was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. 
[0798] The test pieces were placed at an atmosphere of 23 °C and 60°C RH for 1 day and 6 months, and then an adhe- 
sive strength was measured at a tensile speed of 300 mm/minute and peeling angle of 1 80° using a tensile tester (Ten- 
silon UCT-5T manufactured by Orientech, Ltd.), Results are shown in Table 11. 

(Blocking resistance test) 

[0799] The thermally- and pressure-sensitive adhesive sheets obtained were placed at the loading the weight of 500 
g/cm 2 and under an atmosphere of 45°C for 24 hours to evaluate blocking resistance from a peeling ability according 
to the following standards. 
[0800] Results are shown in Table 1 1 . 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

3 : It was peeled whil e continuously sou ndi ng wh en being peeled. 

2: Fibers of paper were partially left on a pressure-sensitive adhesive layer when being peeled. 

1: Paper was broken by blocking. 
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(Fall of a melting point) 

[0801 ) The water-based thermally- and pressure-sensitive adhesives prepared in the Example J1 and the Compara- 
tive Example J1 were coated on a polyethylene terephthalate film having the thickness of 75 \im using a barcoater, 
respectively. A coating amount after drying was adjusted to 12 g/m 2 . After heating at 40*C for 2 minutes, thermally- and 
pressure-sensitive adhesive layers were scraped off, respectively, followed by conducting a differential thermal analysis 
at temperature raising speed of 20°C/minute using a differential scanning calorimeter. Likewise, a differential thermal 
analysis for the solid plasticizer (dicyclohexylphthalate) itself was conducted at temperature raising speed of 
20°C/minute using a differential scanning calorimeter. An endothermic peak was defined as a melting point of the solid 
plasticizer. 

[0802] In a differential thermal analysis chart for samples scraped off the thermally- and pressure-sensitive adhesive 
layers in the Example J1 and the Comparative Example J1 , there were shown endothermic peaks caused by the solid 
plasticizer and the tackffier and, of those, a temperature of the endothermic peak caused by the solid plasticizer is 
defined as "a melting point of the solid plasticizer in a thermally- and pressure-sensitive adhesive layer". 
[0803] And, a fall of a melting point was calculated by the following equation based on the melting points and, results 
are shown in Table 11. 

Fall of a melting point = (Melting point of the solid plasticizer) - 
(Melting point of the solid plasticizer in a thermally- and pressure-sensitive adhesive layer) 



Table 11 





Adhesive strength (gf/25 
mm) 


Blocking resistance 


Fall of melting point 


Example J1 


450 


5 


1.8°C 


Comparative Example J 1 


570 


1 


4.2°C 



[0804] As shown in Table 11 , in the thermally- and pressure-sensitive adhesive sheet of the Example J1 , fall of the 
melting point of the solid plasticizer in the thermally- and pressure-sensitive adhesive layer was 1 .8°C which is less than 
3'C and, on the other hand, in the thermally- and pressure-sensitive adhesive sheet of the Comparative Example J1 , 
fall of the melting point of the solid plasticizer in the thermally- and pressure-sensitive adhesive layer was not less than 
3°C. Although the adhesive strength is a same level in the Example J1 and the Comparative Example J1, the blocking 
resistance is more excellent in the sheet of the Example J1 than in the sheet of the Comparative Example J1 . 

Example K1 

{Preparation of a water dispersion liquid of a solid plasticizer) 

[0805] There were mixed 100 parts of dicyclohexhylphthalate as a solid plasticizer, 12 parts of an anionic surface 
active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts of water, and those were 
crushed using a ball mill until attaining to an average particle diameter of 2.2 urn to obtain a water dispersion liquid of 
dicyclohexyl phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0806] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based emulsion of 
a terpene-based tackifier which is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphtha- 
late prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain an emulsion of a thermally- 
and pressure-sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 26 parts of the 
thermoplastic resin and 1 7 parts of th e tackifier based on 1 00 parts of the solid plasticizer. Composition of the thermally- 
and pressure-sensitive adhesive in the Example is shown in Table 12. 
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(Thermally- and pressure-sensitive adhesive sheet) 

[0807] The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/m 2 using a barcoater so that a coating amount after drying 
becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 
in the Example K1 . 

Comparative Example K1 

(Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

[0808] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacryiate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based dispersion of 
a rosin-based tackifier which is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphlhalate 
prepared in the Example K1 , followed by agitating until attaining to a uniform liquid to obtain an emulsion of a thermally- 
and pressure-sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 53 parts of the 
thermoplastic resin and 13 parts of the tackifier based on 1 00 parts of the solid plasticizer. Composition of the thermally- 
and pressure-sensitive adhesive in the Comparative Example is shown in Table 12. 

(Thermally- and pressure-sensitive adhesive sheet) 

[0809] The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/m 2 using a barcoater so that a coaling amount after drying 
becomes 1 2 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 
in the Comparative Example K1 . 

Comparative Example K2 

(Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

[0810] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methy!methacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based dispersion of 
a petroleum resin-based tackifier which is a tackifier, and water were added to the water dispersion liquid of dicyclohex- 
ylphlhalate prepared in the Example K1 , followed by agitating until attaining to a uniform liquid to obtain an emulsion of 
a thermally- and pressure-sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 40 
parts of the thermoplastic resin and 27 parts of the tackifier based on 1 00 parts of the solid plasticizer. Composition of 
the thermally- and pressure-sensitive adhesive in the Comparative Example is shown in Table 12. 

(Thermally- and pressure-sensitive adhesive sheet) 

[081 1 ] The emulsion of the thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a sur- 
face of a single side-treated art paper having the density of 84.9 g/m 2 using a barcoater so that a coating amount after 
drying becomes 12 g/m 2 , followed by drying at 40*C for 2 minutes to obtain a thermally- and pressure-sensitive adhe- 
sive sheet in the Comparative Example K2. 
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Table 12 





Example K1 


Comparative Example 
K1 


Comparative Example 
K2 


Acrylic-based thermoplastic resin 1) 


26 


53 


40 


Tackifier 


Terpene resin 


17 




- 


Rosin derivative 




- 13 




Petroleum resin 






27 


Solid plasticizer {dicyclohexylphthalate) 


100 


100 


100 


Nonionic surface active agent 


12 


12 


12 


Unit: part by weight 



1) 2-ethylhexylacry late-methyl methacry late-acrylic acid copolymer 



(Glass transition temperature Tg: 5°C) 
20 Evaluations of properties in the thermally- and pressure-sensitive adhesive sheets 

[081 2] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Example K1 and Compar- 
ative Examples K1 and K2 were evaluated as follows. 

25 (Adhesive strength test) 

[081 3] The thermally- and pressure-sensitive adhesive sheet obtained was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 1 20°C for 30 seconds to produce tackiness, 
and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
30 sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. 

[0814] The test pieces were placed at an atmosphere of 23°C and 60% RH for 1 day or 6 months, and then, an adhe- 
sive strength was measured at a tensile speed of 300 mm/minute and peeling angle of 180° using a tensile tester (Ten- 
silon UCT-5T manufactured by Orientech, Ltd.) after 1 day or 6 months. 

35 (Peeling test) 

[0815] Test pieces were stuck on a glass plate as well as in the above-described adhesive strength, and the test 
pieces were peeled by hand. Evaluations of a peeling property were judged according to the following standards. 

40 o: Peeled without remaining the thermally- and pressure-sensitive adhesive on the glass plate. 

a: Peeled with partially remaining the thermally- and pressure-sensitive adhesive on the glass plate. 

x: Already peeled before testing, or paper (a base material sheet) was broken. 

45 

[081 6] Results of the adhesive strength test and the peeling test are shown in Table 1 3. 



Table 13 





Adhesive strength (gf/25 
mm) 


Conditions in peeling 




After 


After 




1-day 


6 months 


1-day 


6 months 


Example K1 


450 


430 


0 


0 


Comparative Example K1 


570 


>1000 


0 


x 
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Table 13 (continued) 





Adhesive strength (gf/25 
mm) 


Conditions in peeling 




After 


After 




1-day 


6 months 


1-day 


6 months 


Comparative Example K2 


400 


0 


A 


X 



10 [081 7] From the Table 13, it is evident that the thermally- and pressure-sensitive adhesive sheet obtained in the Exam- 
ple K1 has a practically sufficient adhesive strength after 1 day and 6 months and, moreover, it can be peeled without 
remaining the thermally-and pressure-sensitive adhesive on the glass plate. On the other hand, it is confirmed that the 
adhesive strength after 1 day in the thermally- and pressure-sensitive adhesive sheet obtained in the Comparative 
Example K1 is slightly larger than that in Example K1 and, it became very larger after 6 months, resulting in that it can- 
re not be substantially peeled. Further, it is confirmed that although the adhesive strength is only slightly smaller in the 
thermally- and pressure-sensitive adhesive sheet in the Comparative Example K2 than that in the Example K1 , it was 
peeled by only placing after 6 months, it cannot be practically employed. 

Example L1 

20 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0818] There were mixed 100 parts of dicyclohexhylphthalate as a solid plasticizer, 12 parts of an anionic surface 
active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts of water, and those were 
25 crushed using a ball mill until attaining to an average particle diameter of 2.2 urn to obtain a water dispersion liquid of 
dicyclohexyl phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

30 [0819] A water-based emulsion of an acrylic-based polymer (2-ethylhexy!acrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 5»C) which is a thermoplastic resin, a water-based emulsion of 
a terpene-based tackrf ier which is a tack'tf ier, and water were added to the water dispersion liquid of dicyclohexylphtha- 
late prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 26 parts of the thermoplastic 

35 resin and 17 parts of the tackifier based on 100 parts of the solid plasticizer. Composition of the thermally- and pres- 
sure-sensitive adhesive in the Example is shown in Table 14. 

(Thermally- and pressure-sensitive adhesive sheet) 

40 [0820] The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/m 2 using a gravure coater so that a coating amount after 
drying becomes 4.5 g/m 2 , followed by drying at a drying zone (a zone length of 12 m) of 40°C and drying speed of 50 
m/minute to obtain a thermally- and pressure-sensitive adhesive sheet in the Example L1 . 

45 Comparative Example L1 

(Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

[0821] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
so copolymer having a glass transition temperature Tg of 5°C) which is a thermoplaslic resin, a water-based dispersion of 
a rosin-based tackifier which is a tackifier, and water were added to the water dispersion liquid of dicyclohexylphthalate 
prepared in the Example L1 , followed by agitating until attaining to a uniform liquid to obtain an emulsion of a thermally- 
and pressure-sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 53 parts of the 
thermoplastic resin and 1 3 parts of the tackifier based on 1 00 parts of the solid plasticizer. Composition of the thermally- 
55 and pressure-sensitive adhesive in the Comparative Example is shown in Table 1 4. 
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(Thermally- and pressure-sensitive adhesive sheet) 

[0822] The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/m 2 using a gravure coater so that a coating amount after 
drying becomes 8.0 g/m 2 , followed by drying at a drying zone (a zone length of 12 in) of 40°C and drying speed of 50 
m/minute to obtain a thermally- and pressure-sensitive adhesive sheet in the Comparative Example L1 . 



Table 14 





Example J 1 


Comparative Example 
J1 


Acrylic-based thermoplastic resin 1) 


26 


53 


Tackifier 


Terpen e resin 


17 




Rosin derivative 




13 


Solid plasticizer (dicyclohexylphthalate) 


100 


100 


Nonionic surface active agent 


12 


12 


Unit: part by weight 



1) 2-ethylhexylacrylate-methylrnethacrylate-acrylic acid copolymer 
(Glass transition temperature Tg: 5°C) 



Evaluations of properties in the thermally- and pressure-sensitive adhesive sheets 

[0823] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Example L1 and Compar- 
ative Example L1 were evaluated as follows. 

(Adhesive strength test) 

[0824] The thermally- and pressure-sensitive adhesive sheet obtained was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120*0 for 30 seconds to produce tackiness, 
and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. 
[0825] The test pieces were placed at an atmosphere of 23'C and 60% RH for 5 minutes, 1 hour, and 1 day, respec- 
tively, and then, an adhesive strength was measured at a tensile speed of 300 mm/minute and peeling angle of 180° 
using a tensile tester (Tensilon UCT-5T manufactured by Orientech, Ltd.). 

(Dryabilitytest) 

[0826] In the above-described preparation of a thermally- and pressure-sensitive adhesive sheet, a dried level was 
judged by touching the pressure-sensitive adhesive sheet by hand immediately after passing through a drying zone 
after coating using a gravure coater. Standards for judgement are as follows. 

o: Problems in dryability were not observed. , 

x: Drying was insufficient, and a coating liquid adhered to hand. 



[0827] Results of the adhesive strength test and the dryability test are shown in Table 15. 
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Table 15 





Adhesive strength(gh/25 mm) 


Conditions in drying 




After 






5 minutes 


1 hour 


1 day 




Example L1 


240 


250 


270 


0 


Comparative Example L1 


40 


70 


270 


X 



[0828] As being evident from the Table 15, thermally- and pressure-sensitive adhesive sheet obtained in the Example 
L1 has a practically sufficient adhesive strength even after 5 minutes, 1 hour, and 1 day in spite of a slight coated 
amount. On the other hand, in the thermally- and pressure-sensitive adhesive sheet obtained in the Comparative Exam- 
ple L1, the adhesive strength after 5 minutes and 1 hour is small in spite of a large coated amount, and it required 
approximately 1 day for attaining to the same level of the adhesive strength as in the Example L1 . Further, although the 
thermally- and pressure-sensitive adhesive sheet in the Example L1 was sufficiently dried by passing through the dry- 
ing zone, the thermally- and pressure-sensitive adhesive sheet in the Comparative 'Example L1 was not sufficiently 
dried because of a large coated amount. 

Example M1 

(1) Acrylic-based polymer emulsion 1 

[0829] A 2000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged with 219 parts of isopropylalcohol (IPA) and 1.23 part of azobi- 
sisobutylonitrile (AIBN) while agitating to dissolve, followed by heating to 80°C. 

[0830] As copolymerizable components, there were mixed 93.7 parts of methyl methacrylate (MMA), 98.7 parts of n- 
butylacrylate (BA), and 22.2 parts of acrylic acid, followed by adding dropwise into the reaction vessel using the drop- 
ping funnel over approximately 4 hours. After the completion of the dropwise addition, a solution composed of 0.25 part 
of AIBN which is an additional catalyst and 25 parts of IPA was added dropwise, and reaction was further continued for 
2 hours to complete a polymerization. After the completion of the polymerization, 20.9 parts of 25 wt%-aqueous ammo- 
nia was added into the reaction vessel, and 705 parts of water was added dropwise into the reaction vessel over 
approximately 2 hours while continuing to agitate to emulsify. After having been emulsified, an acrylic-based polymer 
emulsion 1 (solid concentration of 41.0% by weight) was obtained by evaporating IPA using a rotary evaporator. 

(2) Recording sheet M1 A 

[0831] There were mixed 100 parts of dicyclohexylphthalate (a melting point of 65°C) as a solid plasticizer, 15 parts 
of an anionic surface active agent (a polycarboxylic ammonium salt) which is a dispersant, and 80 parts of water, and 
then by crushing until attaining to an average particle diameter of 2.2 jxm using a ball mill to obtain a water dispersion 
liquid of dicyclohexylphthalate. 

[0832] It is to be noted that an average particle diameter in the solid plasticizer was measured by a laser-diffraction 
type particle size distribution meter (LA-500 manufactured by Horiba Seisakusyo, Ltd.), and it is described by a median 
diameter. 

[0833] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a terpene-phenol resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the 
water dispersion liquid of dicyclohexylphthalate prepared hereinabove, followed by agitating until attaining to a uniform 
liquid to obtain a water-based coating liquid having a solid concentration of 45% by weight. 
[0834] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 
parts of the solid plasticizer (dicyclohexylphthalate). 

[0835] The above-described water-based coating liquid was coated on a polyethylene terephthalate film (hereinafter, 
occasionally referred to a merely "PET film" having the thickness of 25 urn which is treated by a corona discharge using 
a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40° C for 3 minutes to obtain 
a recording sheet M1A. 
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(3) Recording sheet M1B 

[0836] There were mixed 1 00 parts of bis(cis-3,3,5-trimethyIcyclohexyl)phthalate (a melting point of 93°C) as a solid 
plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 
80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 pm to 
obtain a water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl) phthalate. 

[0837] The acrylic-based polymer emulsion 1 obtained in the above-described step (1 ) and a water-based emulsion 
of a terpene-phenol resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the 
water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate prepared hereinabove, followed by agitating until 
attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 45% by weight. For- 
mulating ratioherein is 50 parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 parts of the solid 
plasticizer [bis(cis-3,3,5-trimethy[cyclohexyl)phlhalate]. 

[0838] The above-described water-based coating liquid was coated on a PET film having the thickness of 25 jxm 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , fol- 
lowed by drying at 40°C for 3 minutes to obtain a recording sheet Ml B. 

(4) Recording sheet M1C 

[0839] There were mixed 1 00 parts of dimenthylphthalate (a melting point of 1 34°C) as a solid plasticizer, 15 parts of 
an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts of water, and 
those were crushed using a ball mill until attaining to an average particle diameter of 2.5 fun to obtain a water dispersion 
liquid of dimenthylphthalate. 

[0840] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a terpene-phenol resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the 
water dispersion liquid of dimenthylphthalate prepared hereinabove, followed by agitating until attaining to a uniform liq- 
uid to obtain a water-based coating liquid having a solid concentration of 45% by weight. Formulating ratio herein is 50 
parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 parts of the solid plasticizer (dimenthyl- 
phthalate). 

[0841] The above-described water-based coating liquid was coated on a PET film having the thickness of 25 urn 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , fol- 
lowed by drying at 40° C for 3 minutes to obtain a recording sheet M1C. 

(5) Recording sheet M1D ' 

[0842] There were mixed 1 00 parts of 1 ,4-cycIohexanedimethanol bis(diphenylphospate) (a melting paint of 97 e C) as 
a solid plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a disper- 
sant, and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 

2.5 jim to obtain a water dispersion liquid of 1,4-cyclohexanedimethanol bis(diphenylphospate), 

[0843] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a terpene-phenol resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the 
water dispersion liquid of 1,4-cyclohexanedimethanolbis(diphenylphospafe) prepared hereinabove, followed by agitat- 
ing until attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 46% by 
weight. Formulating ratio herein is 50 parts of the acrylic-based polymer and 1 7 parts of the tackifier based on 1 00 parls 
of the solid plasticizer (1,4-cyclohexanedimethanol bis(diphenylphospate)). 

[0844] The above-described water-based coating liquid was coated on a PET film having the thickness of 25 urn 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , fol- 
lowed by drying at 40°C for 3 minutes to obtain a recording sheet M1 D. 

(6) Recording sheet M1 E 

[0845] There were mixed 100 parts of resorcinolbis[di(2,6-dimethylphenyl)phospate] (a melting point of 95°C) as a 
solid plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a disper- 
sant, and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 

2.6 urn to obtain a water dispersion liquid of resorcinolbis[di(2,6-dimethylphenyl)phospate]. 

[0846] The acrylic-based polymer emulsion 1 obtained in the above-described step (1 ) and a water-based emulsion 
of a terpene resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dis- 
persion liquid of resorcinolbis[di(2,6-dimethylphenyl)phosphate], followed by agitating until attaining to a uniform liquid 
to obtain a water-based coating liquid having a solid concentration of 45% by weight. Formulating ratio herein is 50 
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parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 parts of the solid plasticizer {resorcinol- 
bis[di(2,6-dimethylphenyl)phospate]}. 

[0847] The above-described water-based coating liquid was coaled on a PET film having the thickness of 25 jim 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , fol- 
lowed by drying at 40°C for 3 minutes to obtain a recording sheet M1E. 

(7) Recording sheet M1F 

10848] There were mixed 1 00 parts of trimethylhydroquinone diacetate (a melting point of 1 09°C) as a solid plasticizer, 
15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts 
of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 ]im to obtain a 
water dispersion liquid of trimethyl hydroquinonediacetate. 

[0849] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a terpene resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dis- 
persion liquid of trimethylhydroquinone diacetate, followed by agitating until attaining to a uniform liquid to obtain a 
water-based coating liquid having a solid concentration of 46% by weight. Formulating ratio herein is 50 parts of the 
acrylic-based polymer and 17 parts of the tackifier based on 100 parts of the solid plasticizer (trimethylhydroquinone 
diacetate). 

[0850] The above-described water-based coating liquid was coated on a PET film having the thickness of 25 jim 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , fol- 
lowed by drying at 40°C for 3 minutes to obtain a recording sheet M1F. 

(8) Recording sheet M1Q 

[0851] A flask was charged with 10 g of Amberlist 15 (manufactured by Organo, Ltd.) which is a strong acidic ion- 
exchange resin, 30 g of ketoisophorone, 46.4 g of acetyl chloride, and 1 60 ml of 1 ,2-dichloroethane, followed by allow- 
ing to react at 85°C for 6 hours. 

[0852] Reaction mixture was analyzed by gas chromatography and, as a result, ketoisophorone which is a raw mate- 
rial was completely consumed, and 3,4,5-irimethylcatechol diacetate was produced in a yield of 65%, The reaction mix- 
ture was filtered, and filtrate was concentrated. Residual product concentrated was recrystallized from a mixed solvent 
of ethyl acetate/hexane (volume ratio of 1/4) to obtain a white acicular crystal of 3,4,5-trimethylcatechol diacetate (a 
melting point: 120°C) (a yield: 36%). 

13 C-NMR (CDCl 3 ) 5: 168.5, 168.2, 139.7, 138.9, 134.6, 133.8, 130.1, 121.5, 20.4, 20.3, 20.1, 15.6, 13.2 

MS (El + ) rnft: 236 (M + ), 194, 152, 137 

IR(cnr 1 ): 893. 1045, 1213, 1311. 1375. 1479, 1701. 

[0853] There were mixed 100 parts of the above-described 3,4,5-trimethylcatechol diacetate which is a solid plasti- 
cizer, 15 parts of an anionic surface active agent (a polycarboxylic ammonium salt) which is a dispersant, and 80 parts 
of water, and then, by crushing until attaining to an average particle diameter of 2.0 nm using a ball mill to obtain a water 
dispersion liquid of 3,4,5-trimethylcatechol diacetate. 

[0854] The acrylic-based polymer emulsion 1 obtained in the above-described step (1), a water-based emulsion of a 
terpene resin which is a tackifier, and water were added to the water dispersion liquid of 3,4,5-trimethylcatechol diace- 
tate, followed by agitating until attaining to a uniform liquid to obtain a water-based coating liquid having a solid concen- 
tration of 45% by weight. Formulating ratio herein is 50 parts of the acrylic-based polymer and 1 7 parts of the tackifier 
based on 1 00 parts of the solid plasticizer (3,4,5-trimethylcatechol diacetate). 

[0855] The water-based coating liquid was coated on a PET film having the thickness of 25 \im which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , followed by drying at 40'C 
for 3 minutes to obtain a recording sheet M1G. 

Example M2 

[0856] A 2000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged with 21 9 parts of IPA and 1 .23 part of AIBN while agitating to dissolve, 
followed by heating to 80°C. 

[0857] As copolymerizable components, there were mixed 1 13.5 parts of MMA, 38.3 parts of BA, and 81 .3 parts of a 
polyethyleneglycol methacrylate (Blemmer PEG-200 manufactured by Nihon Yushi. Ltd.), followed by adding dropwise 
into the reaction vessel over approximately 4 hours. After the completion of the dropwise addition, a solution composed 
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of 0.25 part of AIBN which is an additional catalyst and 25 parts of IPA was added dropwise, and reaction was further 
continued for 2 hours to complete a polymerization. After the completion of the polymerization, 705 parts of water was 
added dropwise into the reaction vessel over approximately 2 hours while agitating to emulsify. After having been emul- 
sified, an acrylic-based polymer emulsion 2 (a solid concentration of 36.5% by weight) was obtained by evaporating IPA 
using a rotary evaporator. 

[0858] The water dispersion liquid of bisfcis-S^S-trimethylcyclohexyOphthalate obtained in the (3) of the Example M1 
and the water dispersion liquid of a rosin resin as a tackifier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were 
added to the acrylic-based polymer emulsion 2, followed by agitating until attaining to become homogeneous to obtain 
a water-based coating liquid having the solid concentration of 42% by weight. 

[0859] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 
parts of the solid plasticizer [bis(cis-3,3,5-trimethylcyc!ohexyl)phthalate]. 

[0860] The water-based coating liquid was coated on a PET film having the thickness of 25 |i.m which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 . followed by drying at 40°C 
for 3 minutes to obtain a recording sheet M2. 

Example M3 

[0861] An acrylic-based polymer emulsion 3 (a solid concentration of 38.3% by weight) was likewise obtained as in 
the Example M2 except that there were employed 73.5 parts of MMA, 50.8 parts of BA, and 82.3 parts of 2-hydrox- 
yethylmethacrylate as copolymerizable components. 

[0862] The water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate obtained in the (3) of the Example M1 
and the water dispersion liquid of a rosin resin as a tackifier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were 
added to the acrylic-based polymer emulsion 3, followed by agitating until attaining to become homogeneous to obtain 
a water-based coating liquid having the solid concentration of 44% by weight. 

[0863] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 
parts by weight of the solid plasticizer |pis(cis-3,3,5-trimethylcyclohexyl) phthalate]. 

[0864] The water-based coating liquid was coated on a PET film having the thickness of 25 urn which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C 
for 3 minutes to obtain a recording sheet M3. 

Comparative Example M1 

[0865] The acrylic-based polymer emulsion 1 obtained in the Example M1 was coated on a PET film having the thick- 
ness of 25 fim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 
1 2 g/m 2 , followed by drying at 40 °C for 3 minutes to obtain a recording sheet M4. 

Comparative Example M2 

[0866] An acrylic-based polymer emulsion 4 (a solid concentration of 36.7% by weight) was likewise obtained as in 
the Example M2 except that there were employed 93.7 parts of MMA and 98.7 parts of BA as copolymerizable compo- 
nents. 

[0867] The water dispersion liquid of dicyclohexylphthalate obtained in the (2) of the Example M1 and the water dis- 
persion liquid of a terpene resin as a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the 
acrylic-based polymer emulsion 4, followed by agitating until attaining to become homogeneous to obtain a water- 
based coaling liquid having the solid concentration of 42% by weight. Formulating ratio herein is 50 parts of the acrylic- 
based polymer and 1 7 parts of the tackifier based on 100 parts of the solid plasticizer (dicyclohexylphthalate). 
[0868] The water-based coating liquid was coated on a PET film having the thickness of 25 fim which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C 
for 3 minutes to obtain a recording sheet M5. 

Comparative Example M3 

[0869] The water dispersion liquid of dicyclohexylphthalate obtained in the (2) of the Example M1 and the water dis- 
persion liquid of a terpene resin as a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to an eth- 
ylene-vinyl acetate copolymer (S-301 manufactured by Sumitomo Kagaku Kogyo, Ltd.), followed by agitating until 
attaining to become homogeneous to obtain a water-based coating liquid having the solid concentration of 48% by 
weight. Formulating ratio herein is 50 parts of the ethylene-vinyl acetate copolymer and 1 7 parts of the tackifier based 
on 100 parts of the solid plasticizer (dicyclohexylphthalate). 



EP 0 989 162 A1 



[0870] The water-based coating liquid was coated on a PET film having the thickness of 25 |im which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , followed by drying at 40°C 
for 3 minutes to obtain a recording sheet M6. 

s Evaluation test 

[0871 ] In relation to the recording sheets obtained in the Examples and Comparative Examples, a variety of properties 
were evaluated according to the following methods. Evaluation results are shown in Table 16. 
[0872] Using an ink-jet printer (BJC-420J manufactured by Cannon, Ltd.), coloring materials such as Cyan, Yellow, 
10 Magenta, and Black were all over printed, respectively, on the recording sheets obtained in the Examples and Compar- 
ative Examples to form a recording picture image. 

(Ink-absorbing ability) 

15 [0873] After printing, a PPC copy paper was placed on a printed portion at interval of every determined time, and the 
loading (250 g/cm 2 ) was charged on the copy paper for 10 seconds. After peeled off the copy paper, the presence or 
the absence of ink-moving to a back surface was visually observed, and ink-absorbing ability was evaluated by a time 
of period when the ink-moving to a back surface did not become observed. 

20 (Printing conditions) 

[0874] A printing ability was visually evaluated according to the following standards. 

o: Printing portion is uniformly printed. 

25 

a: Unevenness is slightly observed in the printing portion, 
x: Unevenness is remarkably observed in the printing portion. 
30 (Adhesive strength) 

[0875] Portion having a recording image was cut into the size of width of 25 mm and length of 125 mm to prepare test 
pieces. The test pieces were heated at 140°C for 30 seconds (the recording sheets N1C and M1G were heated at 
1 60°C for 30 seconds) to produce tackiness, and stuck on a glass plate [Micro Slide Glass "White Green Polish" man- 
35 ufactured by Iwaki Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round 
traverse while loading the weight of 2 kg. The test pieces were placed at an atmosphere of 23'C and 50% RH for 1 day, 
and then an adhesive strength was measured at a tensile speed of 300 mm/minute and peeling angle of 180° using a 
tensile tester (Tensilon UCT-5T manufactured by Orientech, Ltd.). 

40 (Blocking resistance) 

[0876] Respective ink-absorbing layers (an ink-receiving image layer) of 4 layers of the recording sheets in which a 
picture image is not recorded were laminated with a surface of a PET film on which an ink-absorbing layer is not formed 
at the loading the weight of 500 g/cm 2 and under an atmosphere of 50°C for 24 hours to evaluate blocking resistance 
45 according to the following standards. 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

50 

3: It was peeled while continuously sounding when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a film surface when being peeled. 

55 1 : It was not peeled by blocking. 
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Table 16 



5 






Ink-absorbing 
ability 


Printing ability 


Adhesive 
strength {gf/25 
mm) 


Blocking resist- 
ance 




Example M1 


Recording sheet 
MIA 


2 minutes 


0 


850 


2 


10 




Recording sheet 


2 minutes 


0 


1050 


5 






Recording sheet 


2 minutes 


0 


730 


5 


15 




Recording sheet 
M1D 


2 minutes 


0 


930 


5 






Recording sheet 
M1E 


2 minutes 


0 


880 


5 


20 




Recording sheet 
M1F 


2 minutes 


0 


840 


5 






Recording sheet 


2 minutes 


0 


1010 


5 


25 


Example M2 


Recording sheet 
M2 


3 minutes 


0 


850 


5 




Example M3 


Recording sheet 
M3 


3 minutes 


0 


950 


5 


30 


Comparative ' 
Example M1 


Recording sheet 
M4 


2 minutes 


0 


0 


5 




Comparative 
Example M2 


Recording sheet 
MS 


>7 minutes 


x 


850 


2 


35 


Comparative 
Example M3 


Recording sheet 
M6 


>7 minutes 


x 


120 


5 



[0877] From the results of the Table 16, it is confirmed that the recording sheets obtained in the Examples are excel- 
lent in the ink-absorbing ability and printing ability, and a sufficient adhesive strength can be obtained by thermally acti- 
40 vating. Further, the recording sheets M1B-M1G are excellent in the blocking resistance. 

[0878] On the other hand, although the recording sheet obtained in the Comparative Example M1 is excellent in the 
ink-absorbing ability and printing ability, an adhesive force was not shown. 

[0879] Although a sufficient adhesive force is obtained in the recording sheet obtained in the Comparative Example 
M2, it is poor in the ink-absorbing ability and blocking resistance. Although a blocking resistance is excellent in the 
45 recording sheet obtained in the Comparative Example M3, it is low in the ink-absorbing ability and adhesive strength. 

Example N1 

(1) Ink-absorbing layer 1 

50 

[0880] A 2000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged with 21 9 parts of isopropyl alcohol (IPA) and 1 .23 part of azobisisobu- 
tyronitrile (AIBN) while agitating to dissolve, followed by heating to 80°C. 

[0881] As copolymerizable components, there were mixed 59.1 parts of methylmethacrylate, 59.1 parts of n-butylacr- 
55 ylate, 49.3 parts of diethylaminoethyl methacryiate, 22.5 parts of acrylic acid, and 4.9 parts of trimethoxysilanepropyl- 
methacrylalefY-methacryloxypropyl trimethoxysilane] (A-174 manufactured by Nihon Unicar, Ltd.), followed by adding 
dropwise into a flask over approximately 4 hours. After the completion of the dropwise addition, a solution composed of 
0.25 part of AIBN which is an additional catalyst and 25 parts of IPA was added dropwise, and reaction was further con- 
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tinued for 2 hours to complete a polymerization. 

[0882] After the completion of the polymerization, 1 6 parts of acetic acid was added into the flask and, subsequently, 
705 parts of water was added dropwise over approximately 2 hours while agitating to emulsify. After having been emul- 
sified, a cationic acrylic-based polymer emulsion (solid concentration of 34.8% by weight) was obtained by evaporating 
I PA using a rotary evaporator. 

[0883] A water-based coating liquid was obtained by mixing 86.2 parts (solid content of 30 parts) of the above- 
described cationic acrylic-based polymer emulsion with 700 parts (solid content of 70 parts) of 10 wt%-aqueous solu- 
tion of an acetoacetyl group-modified vinyl acetate-based copolymer (Z-320 manufactured by Nihon Gosei Kagaku 
Kogyo, Ltd.). 

[0884] The water-based coating liquid was coated on a polyethylene terephthalate film (Merinex 705 manufactured 
by ICI Japan, Ltd., hereinafter, occasionally referred as a merely "PET film") having the thickness of 100 u,m which is 
treated so as to readily-adhere, followed by drying at 100°C for 3 minutes to form an ink-absorbing layer 1 having the 
thickness of 15 (im. 

(2) Recording sheet N1A 

[0885] There were mixed 1 00 parts of bis(cis-3,3,5-trimethyl cyclohexyl)phthalate (a melting point of 93°C) as a solid 
plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 
80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 fum to 
obtain a water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl) phthalate. It is to be noted that an average particle 
diameter in the solid plasticizer was measured by a laser-diffraction type particle size distribution meter (LA-500 man- 
ufactured by Horiba Seisakusyo, Ltd.), and it is described by a median diameter. 

[0886] The emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acry!ic acid copolymer having a glass 
transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based emulsion of a terpene resin which 
is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dispersion liquid of bisfcis- 
3,3,5-trimethylcyclohexyl) phthalate prepared hereinabove, followed by agitating until attaining to a uniform liquid to 
obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 48% by weight. 
[0887] Formulating ratio herein is 26 parts of the thermoplastic resin (the acrylic-based polymer) and 1 7 parts of the 
tackifier (the terpene resin) based on 100 parts of the solid plasticizer [bis(cis-3,3,5-trimethylcyclohexyl)phthalate]. 
[0888] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 1 2 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a recording sheet N1 A. 

(3) Recording sheet N1B 

[0889] There were mixed 1 00 parts of dimenthylphthalate (a melting point of 134'C) as a solid plasticizer, 15 parts of 
an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts of water, and 
those were crushed using a ball mill until attaining to an average particle diameter of 2.5 urn to obtain a water dispersion 
liquid of dimenthylphthalate. 

[0890] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer 
having a glass transition temperature Tg of 15 C C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tackifier (R-1 050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dispersion 
liquid of dimenthylphthalate, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid concentration of 52% by weight. Formulating ratio herein is 26 parts of the thermo- 
plastic resin (the acrylic-based polymer) and 1 7 parts of the tackifier (the terpene resin) based on 1 00 parts of the solid 
plasticizer (dimenthylphthalate). 

[0891 ] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 1 2 g/m 2 , followed by drying at 40 e C for 2 minutes to obtain a recording sheet N1 B. 

(4) Recording sheet N1C 

[0892] There were mixed 1 00 parts of 1 ,4-cyclohexanedimethanol bis(diphenylphospate) (a melting point of 97°C) as 
a solid plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a disper- 
sant, and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2.5 urn to obtain a water dispersion liquid of 1,4-cyclohexanedimethanol bis(diphenylphospate). 
[0893] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer 
having a glass transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based dispersion of a ter- 
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pene resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dispersion 

liquid of 1 ,4-cyclohexanedimethanol bis(diphenylphospate), followed by agitating until attaining to a uniform liquid to 

obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 50% by weight. 

[0894] Formulating ratio herein is 26 parts of the thermoplastic resin (the acrylic-based polymer) and 1 7 parts of the 

tackifier (the terpene resin) based on 100 parts of the solid plasticizer [1,4-cyclohexanedimethano!bis(diphenylphos- 

pate)]. 

10895] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-descrbed step (1) using a barcoater so that a 
coating amount after drying becomes 1 2 g/m 2 , followed by drying at 40°Cfor 2 minutes to obtain a recording sheet N1 C. 

(5) Recording sheet N1D 

[0896] There were mixed 1 00 parts of resorcinol bis[di(2,6-dimethylphenyl)phosphate] (a melting point of 95°C) as a 
solid plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a disper- 
sant, and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2.6 |xm to obtain a water dispersion liquid of resorcinolbis[di(2,6-dimethylphenyl)phosphate], 
[0897] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer 
having a glass transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dispersion 
liquid of resorcinolbis[di(2,6-dimethylphenyl)phosphate], followed by agitating until attaining to a uniform liquid to obtain 
a water-based coating liquid having a solid concentration of 50% by weight! Formulating ratio herein is 50 parts of the 
thermoplastic resin (the acrylic-based polymer) and 17 parts of the tackifier (the terpene. resin) based on 100 parts of 
the solid plasticizer [1 ,4-cyclohexanedimethanol bis(diphenylphospate)]. 

[0898] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a recording sheet N1 D. 

(6) Recording sheet N1E 

[0899]. There were mixed 1 00 parts of trimethylhydroquinone diacetate (a melting point of lOg'C) as a solid plasticizer, 
15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts 
of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 \vm to obtain a 
water dispersion liquid of trimethylhydroquinone diacetate. 

[0900] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer 
having a glass transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dispersion 
liquid of trimethylhydroquinone diacetate, followed by agitating until attaining to a uniform liquid to obtain a thermally- 
and pressure-sensitive adhesive having a solid concentration of 48% by weight. Formulating ratio herein is 26 parts of 
the thermoplastic resin (the acrylic-based polymer) and 17 parts of the tackifier (the terpene resin) based on 100 parts 
of the solid plasticizer (trimethylhydroquinone diacetate). 

[0901 ] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40"C for 2 minutes to obtain a recording sheet N1 E. 

(7) Recording sheet N1F 

[0902] A flask was charged with 10 g of Amberlist 1 5 (manufactured by Organo, Ltd.) which Is a strong acidic ion- 
exchange resin, 30 g of ketoisophorone, 46.4 g of acetyl chloride, and 160 ml of 1 ,2-dichloroethane, followed by allow- 
ing to react at 85°C for 6 hours. 

[0903] Reaction mixture was analyzed by gas chromatography and, ketoisophorone which is a raw material was com- 
pletely consumed, and 3,4,5-trimethylcatechol diacetate was produced in a yield of 65%. 

[0904] The reaction mixture was filtered, and a filtrate was concentrated. Residual product concentrated was recrys- 
tallized from a mixed solvent of ethyl acetate/hexane (volume ratio of 1/4) to obtain a white acicular crystal of 3,4,5-tri- 
methylcatechol diacetate (a melting point: 120°C) (a yield: 36%). 

13 C-NMR (CDCI 3 ) 6: 168.5, 168.2, 139.7, 138.9, 134.6, 133.8. 130.1, 121.5, 20.4, 20.3, 20.1, 15.6, 13.2 



MS (El + ) m/z: 236 (M + ), 194, 152, 137 
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IR (CITT 1 ): 893. 1045, 1213, 1311, 1375, 1479, 1701. 

[0905] There were mixed 100 parts of the above-described 3,4,5-trimethylcatechol diacetate which is a solid plasti- 
cizer, 15 parts of an anionic surface active agent (a polycarboxylic ammonium salt) which is a dispersant, and 80 parts 
of water, and then by crushing until attaining to an average particle diameter of 2.0 urn using a ball mill to obtain a water 
dispersion liquid of 3,4,5-trimethylcatechol diacetate. 

[0906] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer 
having a glass transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tackifier, and water were added to the water dispersion liquid of 3,4,5-trimethylcatechol diacetate, 
followed by agitating until attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration 
of 52% by weight. Formulating ratio herein is 26 parts of the thermoplastic resin (the acrylic-based polymer) and 17 
parts of the tackifier (the terpene resin) based on 100 parts of the solid plasticizer (3,4,5-trimelhylcatechol diacetate). 
[0907] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a recording sheet N1 F. 

Example N2 

(1) Ink-absorbing layer 2 

[0908] A 1 5 wt%-aqueous solution of a modified vinyl acetate-based copolymer (OKS-71 58G manufactured by Nihon 
Gosei Kagaku, Ltd.) was coated on a PET film (Merinex 705 manufactured by ICI Japan, Ltd.) having the thickness of 
1 00 (Jim which is treated so as to readily-adhere, followed by drying at 1 20 D C for 3 minutes to form a resin layer having 
the thickness of 15 urn. Subsequently, 48 parts of cyclohexanol was added to 100 parts of a methylcellosolve solution 
containing 7 wt% of a cellulose acetate (an average acelylation degree: 55, a viscosity-average molecular weight: 1 70) 
to form a coating liquid (a dope). The coating liquid was coated on the resin layer, and an ink-absorbing layer 2 was 
formed by laminating a white colored porous membrane having an average pore diameter of 1 .2 urn and thickness of 5 
urn through drying under an atmosphere of temperature of 25°C and humidity of 90% RH for 5 minutes and then 1 20°C 
for 3 minutes. 

(2) Recording sheet N2A 

[0909] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacry late-acrylic acid 
copolymer having a glass transition temperature Tg of 20°C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tackifier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were added to the water dis- 
persion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate obtained in the (2) of the Example N1 , followed by agitating 
until attaining to become homogeneous to obtain a thermally- and pressure-sensitive adhesive having the solid concen- 
tration of 48% by weight. Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 
23 parts of the tackifier (the rosin resin) based on 100 parts of the solid plasticizer [bis(cis-3,3,5-trimethylcyclohexyl) 
phthalate]. 

[091 0] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 2 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 1 2 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a recording sheet N2A. 

(3) Recording sheet N2B 

[091 1 ] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 25°C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tackifier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were added to a water dis- 
persion liquid of dimenthylphthalate obtained in the (3) of the Example N1, followed by agitating until attaining to 
become homogeneous to obtain a water-based coating liquid having the solid concentration of 51% by weight. Formu- 
lating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parts of the tackifier (the 
rosin resin) based on 100 parts of the solid plasticizer (dimentyhlphthalate). 

[0912] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 2 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a recording sheet N2B. 
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Comparative Example N1 

(1) Recording sheet N3A 

5 [0921 ] There were mixed 1 00 parts of dicyclohexylphthalate (a melting point of 65°C) as a solid plasticizer, 1 5 parts 
of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts of water, 
and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 jxm to obtain a water dis- 
persion liquid of dicyclohexylphthalate. 

[0922] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer 
10 having a glass transition temperature Tg of 1 5°C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dispersion 
liquid of dicyclohexylphthalate, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pres- 
sure-sensitive adhesive having a solid concentration of 52% by weight. Formulating ratio herein is 26 parts of the ther- 
moplastic resin (the acrylic-based polymer) and 1 7 parts of the tackifier (the terpene resin) based on 100 parts of the 
is solid plasticizer (dicyclohexylphthalate). 

[0923] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) of the Example N1 using a 
barcoater so that a coating amount after drying becomes 12 g/m 2 followed by drying at 40°C for 2 minutes to obtain a 
recording sheet N3A. 

20 

(2) Recording sheet N3B 

[0924] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacry late-acrylic acid 
copolymer having a glass transition temperature Tg of 25°C) which is a thermoplastic resin and a water-based disper- 

25 sion liquid of a rosin resin which is a tackifier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were added to the 
water dispersion liquid of dicyclohexylphthalate obtained in the above-described step (1), followed by agitating until 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 48% 
by weight. Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parts of the 
tackifier (the rosin resin) based on 100 parts of the solid plasticizer (dicyclohexylphthalate). 

30 [0925] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 2 obtained in the above-described step (1) of the Example N1 using a 
barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40»C for 2 minutes to obtain a 
recording sheet N3B. 

35 Comparative Example N2 

(1) Recording sheet (N4A) 

[0926] A hot-melt type adhesive (MU74 manufactured by Konishi) as a hot-melt layer was coated on a back surface 
40 of a PET film in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) of the Example 
N1 by spray-coating so that a coating amount after drying becomes 12 g/m 2 to obtain a recording sheet N4A. 

(2) Recording sheet (N4B) 

45 [0927] A hot-melt type adhesive (MU74 manufactured by Konishi) as a hot-melt layer was coated on a back surface 
of a PET film in which there is formed the ink-absorbing layer 2 obtained in the above-described step (1) of the Example 
N2 by spray-coating so that a coating amount after drying becomes 12 g/m 2 to obtain a recording sheet N4B. 

Evaluation test 

50 

[0928] In relation to the recording sheets obtained in the Examples and Comparative Examples, a variety of properties 
were evaluated according to the following methods. Evaluation results are shown in Table 17. 
[0929] Using an ink-jet printer (BJC-420J manufactured by Cannon, Ltd.), coloring materials such as Cyan, Yellow, 
Magenta, and Black were all over printed, respectively, on the recording sheets obtained in the Examples and Compar- 
55 ative Examples to form a recording picture image. 
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(Ink-absorbing ability) 

[0930] After printing, a PPC copy paper was placed on a printed portion for every determined time, and the loading 
(250 g/cm 2 ) was charged on the copy paper for 10 seconds. After peeled off the copy paper, the presence or the 
absence of ink-moving to a back surface was visually observed, and ink-absorbing ability was evaluated by a time of 
period until the ink-moving to a back surface does not become observed. 

(Printing ability) 

[0931 ] A printing condition was visually evaluated according to the following standards. 

o: Printing portion is uniform. 

a: Unevenness is slightly observed in the printing portion. 

x: Unevenness is remarkably observed in the printing portion. 

(Water immersion test) 

[0932] After having immersed the printing portion in water of 30°C for 1 minute, it was vertically raised, and dried by 
sufficiently removing water. After having dried, a printing condition was visually evaluated according to the following 
standards. 

o: Printing portion is completely remained. 
a : Blot is observed in the printi ng portion . 
x: Printing portion is not remai ned . 
(Adhesive strength) 

[0933] Recording sheet obtained was cut into the size of width of 25 mm and length of 1 25 mm to prepare test pieces. 
The test pieces were heated at 140°C for 30 seconds (in the recording sheets N1B, N1F, N2B, and N2F, 160°C for 30 
seconds) to produce tackiness, and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by 
Iwaki Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while load- 
ing the weight of 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH for 1 day, and then an adhe- 
sive force was measured at a tensile speed of 300 mm/minute and peeling angle of 180" using a tensile tester (Tensilon 
UCT-5T manufactured by Orientech, Ltd.). 

(Blocking resistance) 

[0934] Respective ink-absorbing layers of 4 layers of the recording sheets in which a picture image is not recorded 
were laminated with a delayed-tack layer at the loading the weight of 500 g/cm 2 and under an atmosphere of 50°C for 
24 hours to evaluate blocking resistance according to the following standards. 

5: It was peeled without a peeli ng resistance. 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a film surface when being peeled. 



1 : It was not peeled by blocking. 
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Preparation Example 02 

(Preparation of a water dispersion liquid 02 of a solid plasticizer) 

[0938] There were mixed 100 parts by weight of resorcinol bis[di(2,6-dimethylphenyl)phosphate] (a melting point: 
95°C) and 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dis- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.6 |xm to obtain a water dispersion liquid (the water dispersion liquid 02 of a solid plasticizer) of resorcinol 
bis[di(2,6-dimethylphenyl)phosphate]. 

Preparation Example 03 

(Preparation of a water dispersion liquid 03 of a solid plasticizer) 

[0939] There were mixed 100 parts by weight of trimethylhydroquinone diacetate (a melting point: 109°C) and 15 
parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 
parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 
Urn to obtain a water dispersion liquid (the water dispersion liquid 03 of a solid plasticizer) of trimethylhydroquinone dia- 
cetate. 

Preparation Example 04 

(Preparation of a water dispersion liquid 04 of a solid plasticizer) 

[0940] There were mixed 1 00 parts by weight of dicyclohexylphthalate (a melting point: 65°C) as a solid plasticizer, 
15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 
80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2.2 urn to obtain a water dispersion liquid (the water dispersion liquid 04 of a solid plasticizer) of dicyclohexylphthalate. 

Example 01 

[0941 ] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phthalate 
and resorcinol bis[di(2,6-dimethylphenyl)phosphate] which are water dispersion liquids 01 and 02 of a solid plasticizer 
prepared hereinabove in solid content ratio of 50:50 by weight, followed by agitating until attaining to a uniform liquid to 
obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 47% by weight. Formulating ratio 
herein is 1 7 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier 
(the terpene resin) based on 1 00 parts by weight of the solid plasticizer. 

[0942] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on one surface of a polyvi- 
nylchloride-made shrink film having the thickness of 25 \im using a barcoater so that a coating amount after drying 
becomes 1 0 g/m 2 , followed by drying at 40°C for 2 minutes. The film was cut into the width of 7 cm and the length of 29 
cm, and it was cylindrical^ formed so that a pressure-sensitive adhesive layer is situated inside and both edges are 
adhered each other by an adhesive to obtain a shrink label. The shrink label was temporarily fixed at a position of an 
outside of a polyethylene terephthalate-made bottle (hereinafter, occasionally referred to as merely "PET bottle"), and 
it was placed in an oven of 100°C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position 
by a shrinking force of the shrink label and tackiness of the pressure-sensitive adhesive. 

Example 02 

[0943] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25 4 C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyclohexyl)phtha!ate 
and trimethylhydroquinone diacetate which are the water dispersion liquids 01 and 03 of a solid plasticizer prepared 
hereinabove^ solid content ratio of 50:50 by weight, followed by agitating until attaining to a uniform liquid to obtain a 
thermally- and pressure-sensitive adhesive (a thermoplastic resin composition) having a solid concentration of 50% by 
weight. Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 
parts by weight of the tackifier (the terpene resin) based on 100 parts by weight of the solid plasticizer. 
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[0944] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for printing of 
an polyethylene-made shrinkfilm having one printed surface and the thickness of 30 |xm by gravure coating in a stripe- 
state of the width of 1 mm-interval, followed by drying at 40°C. The film was cut into the width of 7 cm and the length of 
29 cm, and it was cylindrical^ formed so that the thermally- and pressure-sensitive adhesive layer is situated inside and 
5 both edges are adhered each other by heat sealing to obtain a shrink label. The shrink iabel was temporarily fixed at a 
position of an outside of a PET bottle, and it was placed in an oven of 120°C for 3 minutes. As a result, the shrink label 
was able to be fixed at a desired position by a shrinking force of the shrink label and tackiness of the pressure-sensitive 
adhesive. 

io Example 03 

[0945] A water-based emulsion of an acrylic-based polymer (2-ethyIhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25 9 C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackrfier, and water were added to the water dispersion liquid of bis(cis-3,3,5-trimethylcyc!ohexyl)phthalate, 
resorcinol bis[di(2,6-dimethylphenyl)phosphate], and trimethylhydroquinone diacetate which are the water dispersion 
liquids 01-03 of a solid plasticizer prepared hereinabove in solid content ratio of 35:35:35 by weight, followed by agi- 
tating until attaining lo a uniform liquid to obtain a thermally- and pressure-sensitive adhesive {a thermoplastic resin 
composition) having a solid concentration of 48% by weight. 

[0946] Formulating ratio herein is 1 7 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 
parts by weight of the tackrfier (the terpene resin) based on 100 parts by weight of the solid plasticizer. 
[0947] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on opposite surface of a 
surface for printing of an polyethylene-made shrink film having one printed surface and the thickness of 30 jim by gra- 
vure coating in a dot-stale, followed by drying at 40°C. The film was cut into the width of 7 cm and the length of 29 cm, 
and it was cylindrical^ formed so that the thermally- and pressure-sensitive adhesive layer is situated inside and both 
edges are adhered each other by heat sealing to obtain a shrink label. 

[0948] The shrink label was temporarily fixed at a position of an outside of a PET bottle, and it was placed in an oven 
of 120 9 C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position by a shrinking force of the 
shrink label and tackiness of the pressure-sensitive adhesive. 

30 Example 04 

[0949] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acry!ic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackrfier, and water were added to the water dispersion liquid of bisfcis-S.S.S-trimethylcyclohexylJphthalate, 
resorcinol bis[di(2,6-dimethylphenyf)phosphate], trimethylhydroquinone diacetate, and dicyclohexyl phthalate which are 
the water dispersion liquids 01-04 of a solid plasticizer prepared hereinabove in solid content ratio of 30:30:30:10 by 
weight, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive (a 
thermoplastic resin composition) having a solid content of 45% by weight. Formulating ratio herein is 1 7 parts by weight 
of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based 
on 1 00 parts by weight of the solid plasticizer. 

[0950] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for printing of 
an polyethylene-made shrink film having one printed surface and the thickness of 25 urn by gravure coating at 1 ap- 
portion alone in a range of the width of 7 cm and the length of 29 cm, followed by drying at 40"C. The film was cut into 
the width of 7 cm and the length of 29 cm, and it was cylindrical^ formed so that the thermally- and pressure-sensitive 
adhesive layer is situated inside and both edges are adhered each other by heat sealing to obtain a shrink label. The 
shrink label was temporarily fixed at a position of an outside of a PET bottle, and it was placed in an oven of 120°C for 
3 minutes. As a result, the shrink label was able to be fixed at a desired position by a shrinking force of the shrink label 
and tackiness of the thermally- and pressure-sensitive adhesive. 

so Comparative Example 01 

[0951 ] A polyvinylchloride-made shrink film having the thickness of 25 \m was cut into the width of 7 cm and the 
length of 29 cm, and it was cylindrical^ formed so that both edges are adhered each other by an adhesive to obtain a 
shrink label. The shrink label was temporarily fixed at a position of an outside of a PET bottle, and it was placed in an 
55 oven of 100°C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position by a shrinking force 
of the shrink label. 



EP 0 989 162 A1 



Comparative Example 02 

[0952] A polyethylene-made shrink film having one printed surface and the thickness of 30 u,m was cut into the width 
of 7 cm and the length of 29 cm, and it was cylindrical^ formed so that a printed surface becomes inside and both edges 
5 are adhered each other by heat-sealing to obtain a shrink label. The shrink label was temporarily fixed at a position of 
an outside of a PET bottle, and it was placed in an oven of 120°C for 3 minutes. As a result, the label was able to be 
fixed at a desired position by a shrinking force of the shrink label. 

Comparative Example 03 

10 

[0953] A water-based emulsion of an acrylic-based polymer {2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackrfier, and water were added to the water dispersion liquid of dicyclohexyl phthalate (the water dispersion 
liquid 4 of a solid plasticizer) prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a 
15 thermally- and pressure-sensitive adhesive having a solid concentration of 50% by weight. Formulating ratio herein is 
1 7 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackif ier (the ter- 
pene resin) based on 100 parts by weight of the solid plasticizer (dicyclohexyl phthalate). 

[0954] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for printing of 
an polyvinylchloride-made shrink film having one printed surface and the thickness of 25 urn using a barcoater so that 

20 a coating amount after drying becomes 1 0 g/m 2 . followed by drying at 40°C for 2 minutes. The film was cut into the width 
of 7 cm and the length of 29 cm, and it was cylindrical^ formed so that the thermally- and pressure-sensitive adhesive 
layer is situated inside and both edges are adhered each other by heat sealing to obtain a shrink label. 
[0955] The shrink label was temporarily fixed at a position of an outside of a PET bottle, and it was placed in an oven 
of 100°C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position by a shrinking force of the 

25 shrink label and tackiness of the pressure-sensitive adhesive. 

Performance test 
(transparency) 

30 

[0956] A PET bottle on which a shrink label is stuck was placed under an atmosphere of 23°C and 50% RH, and trans- 
parency was visually evaluated after 1 day, 1 month, and 3 months. Results are shown in Table 1 8. 

(Adhesive property) 

35 

[0957] There was repeated 10 times a cycle test that a PET bottle on which a shrink label is stuck was placed under 
a condition of -5°C for 10 hours, a condition of 23°C and 50% RH for 10 hours, a condition of 40°C and 80% RH for 10 
hours, a condition of 23°C and 50% RH for 10 hours. The presence or the absence of fall of the label was confirmed, 
and the absence of fall was evaluated as "o", and the presence of fall was evaluated as "x". Results are shown in Table 
40 18. 



Table 18 





Transparency 


Adhesive property 




After 






1-day 


1 -month 


3-months 
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Example 01 


Trans. 


Trans. 


Trans. 
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Example 02 


Trans. 


Trans. 


Trans. 


0 


Example 03 


Trans. 


Trans. 


Trans. 


0 


Example 04 


Trans. 


Trans. 


Trans. 


0 


Comparative Example 01 


Trans. 


Trans. 


Trans. 


X 


Comparative Example 02 


Trans. 


Trans. 


Trans. 


X 


Comparative Example 03 


Trans. 


Opaque 


Opaque 


X 
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[0958] In the Table 18, Trans, means "transparent". 

[0959] From the results of the Table 1 8, it is evident that the labels in the Comparative Examples 01 and 02 were not 
able to follow deformation by a change of surroundings, and dropped. In the label of the Comparative Example 03, the 
solid plasticizer changed to "Opaque" by recrystallization after 1 month, and the printing portion became indistinct, and 
it dropped by decline of adhesive strength. On the other hand, the labels of the Examples 01-04 maintained a high 
transparency even after 3-months and, did not also drop without decline of adhesive strength. 

Example P1 

[0960] 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for introducing 
nitrogen, and a thermometer was charged with 219 parts by weight of isopropylalcohol (hereinafter, abbreviated to 
"IPA"), and 0.62 part by weight of azobisisobutyronitrile (hereinafter, abbreviated as "AIBN") was added while agitating 
to dissolve, followed by heating to 80°C. As copolymerizable components, there were mixed 135.7 parts by weight of 
methylmethacrylate (MM A), 86.3 parts by weight of n-butylacrylate (BA), 7.39 parts by weight of acrylic acid (AA), 4.94 
parts by weight of 3-methacryloxypropyl trimethoxy silane (A-174 manufactured by Nihon Unicar, Ltd.), and 12.3 parts 
by weight of an a-(3-methacryloxypropyl)poIydimethylsiloxane (FM-071 1 manufactured by Chisso, Ltd.), followed by 
adding dropwise into the reaction vessel using the dropping funnel over approximately 4 hours. After the completion of 
the dropwise addition, 0.25 part by weight of AIBN which is an additional catalyst was dissolved in 25 parts by weight 
of IPA, and it was added dropwise into the reaction vessel, and reaction was further continued for 2 hours. 
[0961 ] After the completion of the polymerization, 6.95 parts by weight of 25 wt%-aqueous ammonia was added into 
the reaction vessel, and 705 parts by weight of water was added dropwise into the reaction vessel over approximately 
2 hours while agitating to emulsify. 

[0962] After being emulsified, a desired water-based resin composition was obtained by evaporating IPA using a 
rotary evaporator. In the water-based resin composition, solid content was 40% by weight. 

Example P2 

[0963] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the 
amount of n-butylacrylate was changed to 74.0 parts by weight and the amount of the a-(3-methacryloxypropyl)poly- 
dimethylsiloxane (FM-071 1) was changed to 24.7 parts by weight as copolymerizable components to obtain a water- 
based resin composition. 

Example P3 

[0964] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the 
amount of n-butylacrylate was changed to 49.3 parts by weight and the amount of the a-(3-methacryloxypropyl)poly- 
dimethylsiloxane (FM-071 1) was changed to 49.3 parts by weight as copolymerizable components to obtain a water- 
based resin composition. 

Example P4 

[0965] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that n-buty- 
lacrylate was not employed and the amount of the a-(3-methacryloxypropyl) polydimethylsiloxane (FM-071 1) was 
changed to 98.7 parts by weight as copolymerizable components to obtain a water-based resin composition. 

Example P5 

[0966] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that 12.3 
parts by weight of the a-(3-methacryloxypropyl)po!ydimethyl siloxane (FM-0725 manufactured by Chisso, Ltd.) was 
employed in place of FM-071 1 as copolymerizable components to obtain a water-based resin composition. 

Example P6 

[0967] The same polymerization reaclion and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was changed to 74.0 parts by weight and the amount of the a-(3-methacryloxypropyl)poly- 
dimethylsiloxane (FM-0725) was changed to 24.7 parts by weight as copolymerizable components to obtain a water- 
based resin composition. 
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Example P7 

[0968] The same polymerization reaction and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was changed to 49.3 parts by weight and the amount of the cc-(3-methacryloxypropyl)poly- 
dimethylsiloxane (FM-0725) was changed to 49.3 parts by weight as copolymerizable components to obtain a water- 
based resin composition. 

Example P8 

[0969] The same polymerization reaction and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was not employed and the amount of the a-(3-methacryloxypropyl) polydimethylsiloxane 
(FM-0725) was changed to 98.7 parts by weight as copolymerizable components to obtain a water-based resin compo- 
sition. 

Example P9 

[0970] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that 12.3 
parts by weight of a polymethyl(3-methacryloxypropyl)siloxane (F3-009-05 manufactured by Nihon Unicar, Ltd.) was 
employed in place of the FM-071 1 as copolymerizable components to obtain a water-based resin composition. 

Comparative Example P1 

[0971 ] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that 3-meth- 
acryloxypropyl trimethoxy silane (A-174) was not employed as a copolymerizable component to obtain a water-based 
resin composition. 

Comparative Example P2 

[0972] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the <x- 
(3-meihacryloxypropyl) polydimethylsiloxane (FM-071 1) was not employed as a copolymerizable component to obtain 
a water-based resin composition. 

Comparative Example P3 

[0973] The same polymerization reaction and emulsifying were carried out as in the Example P9 except that the 3- 
methacryloxypropyl trimethoxy silane (A-174) was not employed as a copolymerizable component to obtain a water- 
based resin composition. 

Comparative Example P4 

[0974] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the 3- 
methacryloxypropyl trimethoxy silane (A-174) and the a-(3-methacryloxypropyl) polydimethylsiloxane {FM-071 1) were 
not employed as copolymerizable components to obtain a water-based resin composition. 

[0975] Composition of the water-based resin compositions obtained in the Examples P1-P9 and the Comparative 
Examples P1-P4 was collectively shown in Table 19. 
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(Formulation of a water-based coating) 

[0976] From the water-based resin compositions obtained in the Examples P1-P9 and the Comparative Examples P1 - 
P4 ( a water-based coating agent was obtained according to the formulation shown in Table 20 described beicw. 

s 



Table 20 



Titanium oxide(R630 manufactured by Ishihara Sangyo) 


31.34 parts by weight 


Hydroxyethyl cellulose (SP600 manufactured by Daicel Kagaku Kogyo) 


0.27 parts by weight 


Deionized water 


7.73 parts by weight 


4% sodium tripolyphosphafe 


3.40 parts by weight 


Defoaming agent 


0.43 parts by weight 


Anti -bacterial agent 


0.43 parts by weight 


Primal 850 (manufactured by Roam & Haas, Ltd.) 


0.68 parts by weight 


Water-based resin composition (solid content) 


53.32 parts by weight 



so 

(Test Example) 

[0977] In relation to the water-based resin compositions obtained in the Examples P1 -P9 and the Comparative Exam- 
ples P1 -P4 and the water-based coating agents, performance evaluations were carried out as described below. 

1 . Water resistance test 

[0978] Water-based resin composition in which the solid content was adjusted to 20% by weight was coated on an 
acrylic resin plate using a No. 1 2 barcoater, and it was dried by curing at 1 05°C for 5 minutes. After that, the acrylic resin 
30 plate was immersed in a water tank at 20°C for 7 days to visually evaluate a change in a coating layer. 

©: no changed, o: partially whitened, a: whitened, x: no coating layer (dissolved) 

2. Hot water resistance test 

35 

[0979] Water-based resin composition in which the solid content was adjusted to 20% by weight was coated on an 
acrylic resin plate using a No. 1 4 barcoater, and it was dried by curing at 1 05 e C for 5 minutes. After that, the acrylic resin 
plate was immersed in a water tank at 80"C for 2 hours to visually evaluate a change in a coating layer. 

40 @: no changed, o: partially whitened, a: whitened, x: no coating layer (dissolved) 

3. Solvent resistance test 

[0980] In relation to a coating layer formed on an acrylic resin plate likewise prepared as in the water resistance test, 
45 a rubbing test was conducted using a cotton swab containing methanol. There was measured the number of times 
requiring until dissolving of a coating layer. 

4. Adhesion test 

so [0981 ] Water-based resin composition in which the sol id content was adjusted to 20% by weight was coated on a pol- 
yethylene terephthalate plate (a PET plate) using a No. 14 barcoater, and it was dried by curing at 105°C for 5 minutes. 
After that, a cross-hatched test was conducted using a cellophane tape in relation to the PET plate to visually evaluate 
a residual condition of the coating layer. There is shown the number of residual coating layer in 100 pieces. 

55 5. Weatherabilitytest 

[0982] The water-based coating agent which is modified into a water-based coating composition was coated on an 
aluminum plate using the No. 12 barcoater, followed by drying by curing at 105°C for 5 minutes to prepare test pieces. 
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The test pieces were set in a QUV accelerating weatherability test machine, an accelerating weatherability test was 
conducted for 1500 hours, and gloss retention ratio was quantitatively measured with a gloss meter. 

6. Staining resistance test 

[0983] The same pieces as in the weatherability test were placed in an outside to conduct a natural exposure test for 
1 month, and staining conditions were visually evaluated. 

©: no stained, o: partially stained, a: stained, x: deterioration in the coating layer 

[0984] Results in the above tests are shown in Table 21 . 
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Table 21 
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[0985] From the Table 21, the water-based coating agents in the Examples P1 -P9 are more excellent in water resist- 
ance, solvent resistance, and adhesion, and also in weatherability and staining resistance. On the other hand, the coat- 
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ing agent in the Comparative Example P2 is poorer in weatherability and staining resistance, and the coating agents in 
the Comparative Examples P1 and P3 is particularly poorer in water resistance, solvent resistance, and adhesion. 

Preparation Example Q1 

Synthesis of a copolymer (Polymeric dispersant) for a shell component 

[0986] 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for introducing 
nitrogen, and a thermometer was charged with 220 parts by weight of isopropyl alcohol (hereinafter, abbreviated to 
n !PA"), and 2.6 part by weight of azobisisobutyronitrile (hereinafter, abbreviated as "AIBN") was added while agitating 
to dissolve, followed by heating to 80°C. As copolymerizable components, there were mixed 137.5 parts by weight of 
methylmethacrylate (hereinafter, abbreviated as "MM A"), 75.0 parts by weight of n-butylacrylate (hereinafter, abbrevi- 
ated as "BA"), 25.0 parts by weight of acrylic acid (hereinafter, abbreviated as "AA"), and 1 2.5 parts by weight of Blem- 
mer PE200 (manufactured by Nihon yushi), followed by adding dropwise a mixture of the copolymerizable components 
into the reaction vessel using the dropping funnel over approximately 3 hours. After the completion of the dropwise 
addition, 1 .0 part by weight of AIBN which is an additional catalyst was dissolved in 25 parts by weight of IPA, and it was 
added dropwise into the reaction vessel, and reaction was further continued for 2 hours. After the completion of the 
polymerization, 23.6 parts by weight of 25 wt%-aqueous ammonia was added into the reaction vessel, and 875 parts 
by weight of water was added dropwise into the reaction vessel over approximately 1 hour while agitating to emulsify. 
After having been emulsified, a desired shell component was obtained by evaporating IPA using a rotary evaporator. In 
the shell component (a polymeric dispersant), solid concentration was 28.5% by weight, and Tg (a calculated value) 
was 35°C. 

Preparation Examples Q2-Q7 

[0987] The same preparation was likewise conducted as in the Preparation Example Q1 except that monomer com- 
position as shown in Table 22 was applied to synthesize a copolymer for shell components (a polymeric dispersant). 



Table 22 



Copolymer for shell components 




Preparation Example 




Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


Monomer composition (part by 
weight) 
















MMA 


137.5 


0 


37.5 


200.0 


212.5 


160.0 


25.0 


BA 


75.0 


212.5 


175.0 


12.5 


0 


75.0 


75.0 


AA 


25.0 


25.0 


25.0 


25.0 


25.0 


2.5 


137.5 


Blemmer PE200 


12.5 


12.5 


12.5 


12.5 


12.5 


12.5 


12.5 


Total 


250.0 


250.0 


250.0 


250.0 


250.0 


250.0 


250.0 


solid concentration (% by weight) 


28.5 


29.1 


29.0 


29.3 


29.1 


29.2 


29.0 


T g (°C) (calculated value) 


35 


-41.4 


-24.6 


88.9 


102.1 


34.8 


35.2 



Example Q1 

Synthesis of a core/shell type water-based emulsion 

[0988] 210.8 parts by weight (solid content by weight: 60.1 parts by weight) of Polymeric dispersant 2 synthesized in 
the Preparation Example Q1 was dissolved in 87.9 parts by weight of a deionized water, and then, 28.8 parts by weight 
of styrene (hereinafter, abbreviated as "ST'), 7.2 parts by weight of 2-ethylhexylacrylate (hereinafter, abbreviated as 
"EHA"), 24.0 parts by weight of Epikote 828 (manufactured by Yuka Shell Epoxy), and 0.6 part by weight of t-dodecyl 
mercaptan (hereinafter, abbreviated as "TDM") were added to prepare a pre-emulsion with a homogenizer. 
[0989] The pre-emulsion was charged in a 2-liter reaction vessel equipped with an agitator, a reflux condenser, a 
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dropping funnel, a tube for introducing nitrogen, and a thermometer, followed by heating to 60°C. When the reaction 
vessel attained to 60°C, a polymerization was initiated by dropping an aqueous solution in which 0.34 part by weight of 
Perbutyl H69 (manufactured by Nihon Yushi, Ltd.) was dissolved in 14 parts by weight of a deionized water and an 
aqueous solution in which 0.34 part by weight of Redol C (manufactured by Sumitomo Seika) was dissolved in 3.5 parts 
by weight of a deionized water. After having polymerized for 1 .5 hour, there were added dropwise an aqueous solution 
in which 0.1 4 part by weight of Perbutyl H69 was added to 6 parts by weight of a deionized water and an aqueous solu- 
tion in which 0.1 4 part by weight of Redol C was added to 1.5 parts by weight of a deionized water which are an addi- 
tional catalyst, and aging was further conducted for 1.5 hour to prepare a water-based emulsion. The water-based 
emulsion has a solid concentration of 29% by weight, pH of 8.5. and viscosity at 30°C by a B-type viscometer of 1 1 .0 cp. 

Synthesis of a water-based coati ng composition 

[0990] Subsequently, 384 parts by weight of a Na silicate (x=4, concentration of 30% by weight) was mixed with 99.3 
parts by weight of the water-based emulsion, and diluted by 454.8 parts by weight of a deionized water to prepare a 
target water-based coating composition. The water-based coating composition has a solid concentration of 15% by 
weight, pH of 1 1 , and viscosity at 30"C by a B-type viscometer of 3 cp. In relation to the water-based coating composi- 
tion, storage stability test and adhesion test were conducted as described below. 

(Storage stability test) 

[0991] The water-based coating composition was placed in a closed vessel, and the closed vessel was placed in a 
hot air circulating dryer at SO'C for 7 days. Conditions of the composition after having placed was visually evaluated. 

o: no changed 

a: slight increase in viscosity 

x: generation of grits 

(Adhesion test) 

[0992] A calcium silicate plate having 1 m x 1 m was cut to prepare a gap having the width of 1 cm and the depth of 
4 mm at interval of 10 cm. The calcium silicate plate which is a base plate was preheated at 100°C for 8 minutes, fol- 
lowed by coating the water-based coating composition by a sprayer at 80 g/m 2 (amount in wet). After having placed for 
40 seconds, there was coated a water-diluted product having concentration of 20% of Ales Aqua Gloss (a water-based 
acrylic coating for a wall manufactured by Kansai Paint) at 1 10 g/m 2 (amount in wet), followed by drying at 100 e C for 4 
minutes. 

[0993] After having placed a coating material obtained at room temperatures for 24 hours, the adhesion test of a coat- 
ing layer which is regulated according to J IS A 5422 was conducted to measure a peeled ratio (%) of the coating layer 
as an evaluation of adhesion. Also, there was conducted an adhesion test after being immersed in warm water at 60°C. 

Examples Q2-Q15 

[0994] Core/shell type water-based emulsions were prepared by the same operations as in the Example Q1 except 
that there were employed copolymers for shell components in the respective preparation Examples shown in Table 23, 
and respective monomers shown in Table 23 were employed as core components. 

[0995] Subsequently, respective target water-based coating compositions were obtained by mixing respective water- 
based emulsions with a Na silicate (x=4, concentration of 30% by weight) or a Li silicate (x=4.5, concentration of 22.2% 
by weight: Example Q6) at the silicate weight ratio with respect to the emulsions shown in Table 23 according to the 
same operations as in the Example Q1. 

[0996] In relation to the respective water-based coating compositions obtained, the same storage stability test and 
adhesion test were conducted as in the Example Q1 . 

Examples Q16-Q21 and Comparative Examples Q1-Q4 

[0997] Core/shell type water-based emulsions were synthesized by the same operations as in the Example Q1 except 
that the polymers in the respective Preparation Examples shown in Table 24 were employed as copolymers for shell 
components, and the respective monomers shown in Table 24 were employed as core components. 
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[0998] Subsequently, respective water-based coating compositions were obtained by mixing the respective water- 
based emulsions with a Na silicate {x=4, concentration of 30% by weight) at the silicate weight ratio with respect to the 
emulsions shown in Table 24 according to the same operations as in the Example Q1 . 

[0999] In relation to the water-based coating compositions obtained, the same storage stability test and adhesion test 
5 were conducted as in the Example Q1 . 

Comparative Example Q5 

[1 000] In relation to the core/shell type water-based emulsion alone prepared in the Example Q1 , the same storage 
10 stability test and adhesion test were conducted as in the Example Q1 . 

Comparative Example Q6 

[1 001 ] In relation to the Na silicate alone employed in the Example Q1 , the same storage stability test and adhesion 
is test were conducted as in the Example Q1 . 

Comparative Example Q7 

[1 002] In a 1 -liter flask, 3. 1 5 parts by weight of Emulgen 935 (manufactured by Kao) was dissolved in 35.0 parts by 

20 weight of a deionized water while agitating. Further, 28.2 parts by weight of ST, 7.2 parts by weight of EHA, 24.0 parts 
by weight of Epikote 828, and 0.6 part by weight of TDM were fed into a homogenizer to prepare a pre-emulsion. 
[1 003] 51 .3 parts by weight of a deionized water was charged into a 2-liter reaction vessel equipped with an agitator, 
a reflux condenser, a dropping funnel, a tube for introducing nitrogen, and a thermometer, followed by heating to SO'C 
while agitating. When the reaction vessel attained to 60°C, there were added dropwise an aqueous solution in which 

25 0.21 part by weight of Perbutyl H69 was dissolved in 1 2.3 parts by weight of a deionized water, an aqueous solution in 
which 0.21 part by weight of Resol C was dissolved in 12.3 parts by weight of a deionized water, and the above- 
described pre-emulsion from the dropping funnel over 3 hours to conduct a polymerization. 
[1 004] After the completion of the dropwise addition, aging was further continued for 3 hours and, after cooling, neu- 
tralization was conducted until attaining to pH of 8.5 by 25%-aqueous ammonia to prepare core components. The core 

30 components have a solid concentration of 35% by weight and pH of 8.5. 

[1 005] Subsequently, a 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube 
for introducing nitrogen, and a thermometer was charged with 171.4 parts by weight of the core components and 
104.19 parts by weight of a deionized water, followed by heating to 60'C. When the reaction vessel attained to 60'C, 
there were added dropwise an aqueous solution in which 0.46 part by weight of Perbutyl H69 was dissolved in 32.2 

35 parts by weight of a deionized water, an aqueous solution in which 0,46 part by weight of Resol C was dissolved in 32.2 
parts by weight of a deionized water, and a mixture composed of 33.0 parts by weight of MMA, 18.0 parts by weight of 
BA, 3.0 parts by weight of AA, and 1 .5 part by weight of Blemmer PE200 from the dropping funnel over 2 hours to con- 
duct a polymerization. After the completion of the dropwise addition, aging was further continued for 3 hours and, after 
cooling, neutralization was conducted until attaining to pH of 8.5 by 25%-aqueous ammonia to obtain a water-based 

■to emulsion. The water-based emulsion has a solid concentration of 29% by weight, pH of 8.5, and a viscosity by a B-type 
viscometer of 9 cp at 30°C. 

[1 006] Further, according to the same operations as in the Example Ql , the water-based emulsion was mixed with a 
Na silicate {x=4, concentration of 30% by weight) in the mixing ratio by weight of the emulsion/the silicate of 2:8. By mix- 
ing the Na silicate, gelation was caused. 
45 [1007] In the Example, since acrylic acid was added after synthesis of the copolymer for core components, it is 
thought that acrylic acid having a slow polymerization rate is not completely polymerized in the shell portion and a poly- 
acrylic acid is relatively produced in a water phase, resulting in that a target core/shell type structure is not formed. It is 
thought that the emulsion becomes unstable by mixing of the Na silicate because of the polyacrylic acid in the water 
phase, resultj ng in that gelation is caused . 

50 
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(Remarks of the Table 23 and Table 24) 

[1 008] Monomer abbreviations for the core components are as follows. 

EP 828: Epikote 828 

GMA: glyckJylmethacrylate 

M-GMA: methylglycidyimethacryiate 

CYM:(3,4-epoxycyclohexyl)methylmethacrylate 

CHPMA: 3-chloro-2-hydroxypropylmethacrylate 

[1009] Table 25 shows the evaluation results in the Examples Q1-Q21 and Comparative Examples Q1 -Q7, 
[1 01 0] From Ihe Table 25, the emulsions in the Examples Q1 -Q1 9 are excellent in the storage stability, and practically 
sufficient adhesion was obtained even in both of a plain portion and cutting portion (notches) of the calcium silicate 
base plate. Particularly, in the Examples Q1-Q15 which are preferred Examples, excellent results are obtained. 
[1011 ] In the Example Q21 , although the emulsion is excellent in the storage stability, adhesion in the cutting portion 
was slightly poor. In the Example Q20, a stable core/shell type emulsion was not obtained because the core compo- 
nents are too much compared to the shell components. 

[1 01 2] In the Comparative Examples Q2, Q3, Q4, Q5, and Q6, adhesion was poor. Further, in the Comparative Exam- 
ples Q1 and Q7, evaluations were not able to be conducted because of gelation in mixing of the silicate. 
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Claims 

1 . A thermoplastic resin composition containing a thermoplastic resin and a solid plasticizer, characterized in that said 
solid plasticizer is at least one compound selected from the group of three kinds of compounds (i) a multiester com- 
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pound of (A) (A1 ) an alcohol having a substituted cyclohexane ring or a substituted cyclohexene ring substituted by 
at least one of an alkyl group and having at least 3 carbons in the alkyl group, or (A2) an alcohol having a bridged 
ring containing at least one of a six-membered carbon ring with (B) a polybasic acid, (iia) a phosphorus compound 
having a melting point of 55-100°C or a phosphorus compound represented by the following formulae (1a), (1b), 
(1c) or (2) 



0 

R 3a 0-P-0R la 

I 

0 

R 3a 
fib) 



R 5_p_ R 7 



(2) 



[in the formulae, R 1 , R 2 , R 3 , R 4 , R 1a , R 3a , R 43 , R 5 , R 6 , and R 7 are a hydrocarbon group or a heterocyclic group, 
respectively, A is a divalent hydrocarbon group or a heterocyclic group, k is 0 or 1 , n is an integer of 1 -3, however, 
R 1a , R 3a , and R 4a are not simultaneously a phenyl group or 4-t-butylphenyl group, R 1 , R 2 , and A in the formula (1 a), 
R 3 , R 4 , and A in the formula (1a), R 1a , R 3a , and R 4a in the formula (1b). R 1 , R 3 , and R 4 in the formula (1c), R 5 , R 6 , 
and R 7 in the formula (2) may form a ring containing phosphorus atom by bonding of at least two groups, respec- 
tively.], and (ilia) a diester compound of (C) (d) hydroquinone or lesorcinol wherein benzene ring may be substi- 
tuted by an alkyl group, or (c2) catechol wherein benzene ring is substituted by an alkyl group with (D) an organic 
monobasic acid. 

A thermoplastic resin composition containing a thermoplastic resin and a solid plasticizer, characterized in that said 
solid plasticizer is constructed by a combination of at least two compounds selected from the group of four kinds of 
compounds (i) a multiester compound of (A) (A1) an alcohol having a substituted cyclohexane ring or a substituted 
cyclohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl group, or 
(A2) an alcohol having a bridged ring containing at least one of a six-membered carbon ring with (B) a polybasic 
acid, (iia) a phosphorus compound having a melting point of 55-100°C or a phosphorus compound represented by 
the following formulae (1 a), (1b), (1c) or (2) 



R i 0 _|_ p-o-A- o4- P-OR 4 
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[in the formulae, R , R , R , R , R 1a , R 3a , R 48 , R 5 , R 6 , and R 7 are a hydrocarbon group or a heterocyclic group 
respectively, A is a divalent hydrocarbon group or a heterocyclic group, k is 0 or 1, n is an integer of 1-3 however 
R , R a , and R 4a are not simultaneously a phenyl group or 4-t-butylphenyl group, R 1 , R 2 , and A in the formula (1a) 
R , Br, and A in the formula (1a), R 1a , R 3a , and R 4a in the formula (1b), R 1 , R 3 , and R 4 in the formula (1c), R 5 , R 6 [ 
and R in the formula (2) may form a ring containing phosphorus atom by bonding of at least two groups . respec- 
tively.], and (iii) a dioxybenzene derivative, and (iv) dicyclohexyl phthalate. 

3. A thermoplastic resin composition containing a thermoplastic resin and a solid plasticizer, characterized in that said 
solid plasticizer is constructed by a combination of the compounds (i) a multiester compound of (A) (A1) an alcohol 
having a substituted cyclohexane ring or a substituted cyclohexene ring substituted by at least one of an alkyl group 
and having at least 3 carbons in the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of 
a six-membered carbon ring with (B) a polybasic acid , and (ii) a phosphorus compound. 

4. A thermoplastic resin composition as claimed in any one of claims 1 -3, wherein said multiester compound (i) is a 
multiester compound of (A1 1) a substituted cyclohexanol substituted by at least one of an alkyl group and having 
at least 3 carbons in the alkyl group or (A21) an alcohol having a bridged ring containing at least one of a six-mem- 
bered saturated carbon ring to which hydroxyl group or hydroxymethyl group is bonded with (B) a polybasic acid. 

5. A thermoplastic resin composition as claimed in claim 4, wherein said substituted cyclohexanol is 3,3,5-trimethyl 
cyclohexanol. 

6. A thermoplastic resin composition as claimed in claim 5, wherein said 3,3,5-trimethylcyclohexanol is selected from 
a cis-isomer, a trans-isomer, or a mixture thereof. 

7. A thermoplastic resin composition as claimed in claim 4, wherein said multiester compound (i) is bis(3,3,5-trimethyl 
cyclohexyl)phthalate containing a trans-isomer and a cis-isomer in the ratio [trans-isomer/cis-isomer (weiqht ratio)l 
of 0/100-40/60. " 

8. A thermoplastic resin composition as claimed in claim 4, wherein said alcohol having a bridged ring is an alcohol 
having norbornane ring, norbornene ring, or adamantine ring. 

9. A thermoplastic resin composition as claimed in claim 2, wherein said dioxybenzene derivative (iii) is a diester com- 
pound of (C) (d) hydroquinone or lesorcinol wherein benzene ring may be substituted by an alkyl group, or (c2) 
catechol wherein benzene ring is substituted by an alkyl group with (D) an organic monobasic acid. 



1 0. A thermoplastic resin composition containing a thermoplastic resin and a solid plasticizer, characterized in that said 
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solid plasticizer is a multi ester of a polybasic acid which does not bring about a morphological change to a testes 
of a rat when it is continuously given by an oral administration for 7 days in a dose of 1000 mg/kg. 

11. A thermoplastic resin composition as claimed in claim 10, wherein said multi ester of a polybasic acid is a diester 
phthalate. 

1 2. A thermoplastic resin composition as claimed in any one of claims 1-11, wherein the content of said solid plasticizer 
is 30-1 000 parts by weight based on 1 00 parts by weight of said thermoplastic resin. 

13. A thermoplastic resin composition as claimed in any one of claims 1-12, wherein a tackifier is further contained. 

14. A thermoplastic resin composition as claimed in any one of claims 1-13, wherein said thermoplastic resin is a 
water-based composition dispersed in water. 

15. A thermoplastic resin composition which contains a thermoplastic resin having a glass transition temperature of - 
10 to 25°C and a solid plasticizer, and said thermoplastic resin is a water-based thermoplastic resin composition 
dispersed in water, characterized in that said solid plasticizer is a phosphorus compound. 

16. A thermally- and pressure-sensitive adhesive containing a thermoplastic resin composition as claimed in any one 
of claims 1-15. 

1 7. A thermally- and pressure-sensitive adhesive containing a thermoplastic resin composition and a solid plasticizer, 
wherein said thermoplastic resin is constructed by an epoxy compound (E) and a polymer (F) of a polymerizable 
unsaturated compound. 

18. A thermally- and pressure-sensitive adhesive as claimed in claim 17, wherein said thermoplastic resin is con- 
structed by a polymer (F) and an epoxy compound (E) dispersed in the particle state in the polymer. 

19. A thermally- and pressure-sensitive adhesive as claimed in claim 17 or 1 8, wherein said Ihermoplastic resin is con- 
tained in the form of a water-based emulsion in which there are dispersed in water polymer particles having a core- 
shell structure or a domain structure constructed by an epoxy compound (E) and a polymer (F) of a polymerizable 
unsaturated compound. 

20. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 17-19, wherein said epoxy compound 
(E) is an epoxy resin. 

21. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 17-20, wherein the content of said 
solid plasticizer is 15-200 parts by weight based on 100 parts by weight of said thermoplastic resin. 

22. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 17-21, wherein a tackifier is further 
contained. 

23. A thermally- and pressure-sensitive adhesive containing a thermoplastic resin and a solid plasticizer, wherein that 
said solid thermoplastic resin is a polymer of a polymerizable unsaturated compound having a hydrolyzable silyl 
group. 

24. A thermally- and pressure-sensitive adhesive as claimed in claim 23, wherein said thermoplastic resin is an acrylic- 
based polymer of a polymerizable unsaturated compound having a hydrolyzable silyl group. 

25. A thermally- and pressure-sensitive adhesive as claimed in claim 23 or 24, wherein said thermoplastic resin is a 
polymer of monomer components containing 0.05-30% by weight of a polymerizable unsaturated compound hav- 
ing a hydrolyzable silyl group. 

26. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 23-25, wherein the content of said 
thermoplastic resin is 15-200 parts by weight based on 100 parts by weight of said solid plasticizer. 

27. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 23-26, wherein a tackifier is further 
contained. 
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28. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 23-27, wherein said thermoplastic 
resin is a water-based composition dispersed in water. 

29. A thermally- and pressure-sensitive adhesive containing a thermoplastic resin and a solid plasticizer, wherein a 
weight average molecular weight (Mw) of said thermoplastic resin is 100,000-500,000. 

30. A thermally- and pressure-sensitive adhesive as claimed in claim 29, wherein said thermoplastic resin is an acrylic- 
based polymer. 

31 . A thermally- and pressure-sensitive adhesive as claimed in claim 29 or 30, wherein the content of said thermoplas- 
tic resin is 1 5-200 parts by weight based on 1 00 parts by weight of said solid plasticizer. 

32. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 29-31 , wherein a tackifier is further 
contained. 

33. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 29-32, wherein said thermoplastic 
resin is a water-based composition dispersed in water. 

34. A water-based thermally- and pressure-sensitive adhesive containing a thermoplastic resin and a solid plasticizer, 
characterized in that a decline of a melting point in said solid plasticizer versus a melting point of said solid plasti- 
cizer in a thermally- and pressure-sensitive adhesive layer formed by heating said water-based thermally- and 
pressure-sensitive adhesive at 40°C for 2 minutes on a base sheet is less than 3°C. 

35. A water-based thermally- and pressure-sensitive adhesive as claimed in claim 34, wherein an average particle 
diameter is 1-10 microns in said water-based thermally- and pressure-sensitive adhesive. 

36. A water-based thermally- and pressure-sensitive adhesive as claimed in claim 34 or 35, wherein said thermoplastic 
resin is an acrylic-based polymer. 

37. A water-based thermally- and pressure-sensitive adhesive as claimed in any one of claims 34-36, wherein said 
solid plasticizer is dicyclohexylphthalate, 

38. A thermally- and pressure-sensitive adhesive sheet, wherein a pressure-sensitive adhesive layer composed of a 
thermally- and pressure-sensitive adhesive as claimed in any one of claims 1 6-37 is coated on at least one surface 
of a base material. 

39. A method for the preparation of a thermally- and pressure-sensitive adhesive sheet which comprises forming a 
pressure-sensitive adhesive layer composed of a thermally- and pressure-sensitive adhesive as claimed in any one 
of claims 1 6-37 by coating on at least one surface of a base material. 

40. A thermally- and pressure-sensitive adhesive sheet, wherein a Ihermally- and pressure-sensitive adhesive layer 
containing a thermoplastic resin, a tackifier, and a solid plasticizer is coated on at least one surface of a base mate- 
rial, characterized in that an adhesive strength when being stuck to a body to be stuck after manifestation of tacki- 
ness by heating said thermally- and pressure-sensitive adhesive sheet is from 100 gf/25mm to 600 gf/25mm at a 
period of 6 months-lapse. 

41. A thermally- and pressure-sensitive adhesive sheet as claimed in claim 40, characterized in that said thermal ly- 
and pressure-sensitive adhesive layer is formed by coating a water-based dispersed product of a thermally- and 
pressure-sensitive adhesive containing a thermoplastic resin, a tackifier, and a solid plasticizer over at least one 
surface of a base material sheet, followed by drying. 

42. A thermally- and pressure-sensitive adhesive sheet as claimed in claim 40 or 41 , wherein said thermoplastic resin 
is an acrylic-based polymer. 

43. A thermally- and pressure-sensitive adhesive sheet as claimed in any one of claims 40-42, wherein said solid plas- 
ticizer is dicyclohexylphthalate. 

44. A thermally- and pressure-sensitive adhesive sheet wherein a thermally- and pressure-sensitive adhesive layer 
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containing a thermoplastic resin, a tackifier, and a solid plasticizer is coated on at least one surface of a base mate- 
rial, characterized in that a coating amount of said thermally- and pressure-sensitive adhesive is less than 5 g/m 2 , 
and an adhesive strength when being stuck to a body to be stuck after manifestation of tackiness by heating said 
thermally- and pressure-sensitive adhesive sheet is not less than 1 00 gf/25mm. 

45. A thermally- and pressure-sensitive adhesive sheet as claimed in claim 44, characterized in that said thermally- 
and pressure-sensilive adhesive layer is formed by coating a water-based dispersed product of a thermally- and 
pressure-sensitive adhesive containing a thermoplastic resin, a tackifier. and a solid plasticizer over at least one 
surface of a base material sheet, followed by drying. 

46. A thermally- and pressure-sensitive adhesive sheet as claimed in claim 44 or 45, wherein said adhesive strength 
when being stuck to a body to be stuck at a period of 5 minutes lapse after manifestation of tackiness by heating 
said thermally- and pressure-sensitive adhesive sheet is not less than 1 00 gf/25mm. 

47. A thermally- and pressure-sensitive adhesive sheet as claimed in any one of claims 44-46, wherein said thermo- 
plastic resin is an acrylic-based polymer. 

48. A thermally- and pressure-sensitive adhesive sheet as claimed in any one of claims 44-47, wherein said solid plas- 
ticizer is dicyclohexylphthalate. 

49. A recording sheet wherein an ink-absorbing layer composed of an acrylic-based polymer containing 5-50% by mol 
of a hydrophilic monomer which is a constructing monomer and a solid plasticizer is formed over at least one sur- 
face of a base material. 

50. A recording sheet as claimed in claim 49, wherein said hydrophilic monomer is at least one selected from a mono- 
mer containing carboxylic group, a monomer containing hydroxyl group, and a monomer containing a polyoxy- 
alkylene unit. 

51. A recording sheet as claimed in claim 49, wherein said solid plasticizer is at least one compound selected from the 
group of three kinds of compounds (i) a multiester compound of (A) (A1) an alcohol having a substituted cyclohex- 
ane ring or a substituted cyclohexene ring substituted by at least one of an alkyl group and having at least 3 car- 
bons in the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a six-membered carbon 
ring with (B) a polybasic acid, (iia) a phosphorus compound having a melting point of 55-1 00°C or a phosphorus 
compound represented by the following formulae (1a), (1b), (1c) or (2) 
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[in the formulae, R , Ft 2 , R 3 , R 4 , R 1a , R 3a , R*», tf, R« and R 7 are a hydrocarbon group or heterocyclic group, 
respectively, A is a divalent hydrocarbon group or heterocyclic group, k is 0 or 1, n is an integer of 1-3, however, 
R R a , and R 4a are not simultaneously a phenyl group or 4-t-butylphenyl group, R 1 , R 2 ,and A in the formula (1 a)! 
R 3 , R , and A in the formula (1a), R 1a , R 3a , and R 4a in the formula (1b), R 1 , R 3 , and R 4 in the formula (1c), R 5 R 6 
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and Ft in the formula (2) may form a ring containing phosphorus atom by a combination of at least two groups 
respectively.], and (iiia) a diester compound of (C) (d) hydroquinone or lesorcinol wherein benzene ring may be 
substituted by an alkyl group, or (c2) catechol wherein benzene ring is substituted by an alkyl group with (D) an 
organic monobasic acid. 

52. A recording sheet as claimed in claim 51, wherein said multiester compound (i) is a multiester compound of (A1 1) 
a substituted I cyclohexanol substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl 
group or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon ring to 
which hydroxyl group or hydroxymethyl group is bonded with (B) a polybasic acid. 

53. A recording sheet as claimed in any one of claims 49-52, wherein the content of said solid plasticizer is 30-1000 
parts by weight based on 1 00 parts by weight of said acrylic-based polymer. 

54. A recording sheet as claimed in any one of claims 49-53. wherein said ink-absorbing layer further contains a tack- 
nier. 

55. A method for the preparation of a recording sheet wherein an ink-absorbing layer composed of an acrylic-based 
polymer containing 5-50% by mol of a hydrophilic monomer which is a constructing monomer and a solid plasticizer 
is formed over at least one surface of a base material. 

56. A method for the preparation of a recording sheet as claimed in claim 55, which comprises forming an ink-absorb- 
ing layer by coating a water-based composition in which an acrylic-based polymer is dispersed in water over at 
least one surface of a base material. 

57. A recording sheet wherein an ink-absorbing layer is formed over at least one surface of a base materia! and a 
delayed-tack layer composed of a thermoplastic resin, a solid plasticizer, and a tackif ier is formed over another sur- 
face of a base material, said solid plasticizer is at least one compound selected from the group of three kinds of 
compounds (i) a multiester compound of (A) (A1) an alcohol having a substituted cyclohexane ring or a substituted 
cyclohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl group or 
(A2) an alcohol having a bridged ring containing at least one of a six-membered carbon ring with (B) a polybasic 
acid, (na) a phosphorus compound having a melting point of 55-1 00°C or a phosphorus compound represented bv 
the following formulae (1a), (1b), (1c) or (2) y 
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[in the formulae, Ft\ R* R 3 , R , R 1a , R*-, R<*. R*. R 6 , and R? are a hydrocarbon group or heterocyclic group, 
nTS*'* A t a diVa ' ent hydrocarbon 9 rou P or heterocyclic group, k is 0 or 1, n is an integer of 1-3, however, 
R , R , and R are not simultaneously a phenyl group or 4-t-butylphenyl group, R 1 , R 2 , and A in the formula {1 a) 
R . R . and A in the formula (1a), R 1a , R 3a , and R in the formula (1b), R 1 , R 3 , and R 4 in the formula (1c), R 5 R e 
and R in the formula (2) may form a ring containing phosphorus atom by a combination of at least two groups 
respectively], and (iiia) a diester compound of (C) (d) hydroquinone or lesorcinol in which benzene ring may be 
substituted by an alkyl group or (c2) catechol in which benzene ring may be substituted by an alkyl group with (D) 
an organic monobasic acid. 
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58. A recording sheet as claimed in claim 57, wherein said multiester compound (i) is a multiester compound of (A1 1) 
a substituted cyclohexanol substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl 
group or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon rinq to 
which hydroxy! group or hydroxymethyl group is bonded with (B) a polybasic acid. 

59. A recording sheet as claimed in claim 57 or 58, wherein the content of said solid plasticizer is 30-1000 parts by 
weight based on 100 parts by weight of said thermoplastic resin. 

60. A recording sheet as claimed in any one of claims 57-59, wherein said ink-absorbing layer is constructed by a cat- 
icnic monomer having a crosslinkable group and a hydrophilic polymer. 

61. A recording sheet as claimed in any one of claims 57-59, wherein a most outside layer in said ink-absorbing layer 
is formed by a porous layer. ' 

62. A shrink label over which a delayed-tack layer composed of a thermoplastic resin, a solid plasticizer, and a tackif ier 
is formed wherein said solid plasticizer is constructed by the combination of at least two compound groups 
^ectod from the group of four kinds of compounds (i) a multiester compound of (A) (A1) an alcohol having a sub- 
sti uted cyclohexane ring or a substituted cyclohexene ring substituted by at least one of an alkyl group and having 
at least 3 carbons in the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a six-mem- 
bered carbon ring with (B) a polybasic acid, (iia) a phosphorus compound having a melting point of 55-1 00°C or a 
phosphorus compound represented by the following formulae (1 a), (1b), (1c) or (2) 
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[in the formulae, r\ rf, tf, tf* R 4a r5> r6 and r7 m a Mrocaibon group Qr heterocyc|ic 

L^ P Sa V e ' y ' A Jf a a d,Va ' ent h y drocarbon 9 rotJ P or heterocyclic group, k is 0 or 1, n is an integer of 1-3, however, 
R ,R ,andR are not simultaneously a phenyl group or 4-t-butylph enyl group, R 1 , R 2 , and A in the formula {1 a) 
' R 4 and In the formula da). R 1a . R 3a , and R 4 « in the formula (1b), R 1 , R 3 , and R 4 in the formula (1c), R 5 R^ 
and R in the formula (2) may form a ring containing phosphorus atom by a combination of at least two groups' 
respectively.], and (ina) a diester compound of (C) (d) hydroquinone or lesorcinol wherein benzene ring may be 
substituted by an alkyl group, or (c2) catechol wherein benzene ring is substituted by an alkyl group with (D) an 
organic monobasic acid, and (iv) dicyclohexylphthalate. 

63. A shrink label as claimed in claim 62, wherein said multiester compound (i) is a multiester compound of (ATI) a 
substituted cyclohexanol substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl 
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group or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon ring to 
which hydroxyl group or hydroxymethyl group is bonded with (B) a polybasic acid. 

64. A shrink label as claimed in claim 62 or 63, wherein the content of said solid plasticizer in said delayed-tack layer 
is 30-1000 parts by weight based on 100 parts by weight of said thermoplastic resin. 

65. A shrink label as claimed in any one of claims 62-64, wherein said delayed-tack layer contains a thermoplastic 
resin, a solid plasticizer, and a tackifier and, moreover, it is coated by coating a water-based composition in which 
said thermoplastic resin is dispersed in water. 

66. A shrink label as claimed in any one of claims 62-65, wherein a printed layer is formed on at least one surface of a 
shrink film. 



67. A shrink label as claimed in any one of claims 62-66, wherein a layer is formed between a shrinkfilm and a delayed- 
tack layer. 

68. A water-based resin composition obtained by emulsifying while adding water to a resin solution obtained through a 
solution polymerization of 0.5-50% by weight of (G) a polymerizable unsaturated monomer having a hydrolyzable 
silyl group, 1-20% by weight of at least one of (H) a polymerizable unsaturated monomer having an ion-formable 
group, 1-40% by weight of (i) a polymerizable unsaturated monomer having a polydimethylsiloxane structure and 
{100-[total amount of (G)+(H)+(I)]}% by weight of (J) olher polymerizable unsaturated monomers. 

69. A water-based resin composition as claimed in claim 68, wherein it is obtained by removing a polymerization sol- 
vent after emulsifying. 

70. A water-based resin composition as claimed in claim 68 or 69, wherein said (I) a polymerizable unsaturated mon- 
omer having a polydimethylsiloxane structure is at least one kind selected from a polymerizable unsaturated mon- 
omer represented by general formula (1 1) or general formula (12), 
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lin the general formula (1 1) or general formula (12), p represents an integer of 1-15]. 

71. A water-based coating agent wherein a water-based resin composition as claimed in any one of claims 68-70 is 
srnpioysd. 

72. A water-based coating composition containing (0) a core/shell type water-based emulsion wherein core compo- 

CH 2 =C(R 31 )COOR 32 poof,) 

{in the formula, R 31 is a hydrogen or a methyl group, and R 32 is a substituted alkyl group having an epoxy group or 

the molecule with 95-50% by we.ght of (M) other polymerizable unsaturated monomers which are copolymerizable 
with the (K) a polymerizable unsaturated monomer and the (L) a polyvalent epoxy compound and shell components 
are compnsed a copolymer of 2-50% by weight of (N) a polymerizable unsaturated monomer having caVboxylic 
tl L ?' 50% by K. We ' 9ht ° f (M) ° ther P°'y meri2able un *^ monomers which are copolymerizable with 

^iSS^^" monomer having carboxy,ic 9roup - and 3 ~ ble silicate « ^ 



M 2 0-xSi0 2 



(XXXII) 



nMll f T 9 U n a V^ rePreSentS an a ' kali meta ' bel ° nged t0 Na ,A group in the P eriodic tab,e - * presents the 
number of 2.0-7.5) in a mixing proportion ratio of (O):(P)=10:1-1:l0 by weight based on the solid content. 

?3 ' Coa S^P osition as c,aimed in <**" 72. herein R 32 in said (K) a polymerizable unsaturated 

monomer represented by the general formula (XXXI) is selected from the following alkyl group (31), (32), and (33) 
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containing an epoxy group or a epoxy group-equivalent compound, 



-CH 2 -C- CH 2 
I I 
OH X 



(31) 



-CH 2 



•O 



(32) 



(33) 



(in the formulae. R 33 represents a hydrogen or a methyl group, and X represents a halogen atom). 

74. A water-based coating composition as claimed in claim 72 or 73, wherein said (L) a polyvalent epoxy compound is 
a compound selected from a bisphenol A diglycidylether, a bisphenol A di-fSmethylglycidylether, a bisphenol F diq- 
lycidylether. and a bisphenol F di-pmethylglycidylether. 

75. A water-based coating composition as claimed in any one of claims 72-75, wherein said (M) other polymerizable 
unsaturated monomers include at least one monomer selected from a (meth)acrylic ester, styrene or a styrene 
derivative, (meth)acryloniirile, a vinyl monomer having amide bond, a vinyl monomer having hydroxyl group and a 
vinyl monomer having sily! group. 7 1 a " 

76. A water-based coating composition as claimed in any one of claims 72-75, wherein said (0) a core/shell type water- 
based emulsion is a core/shell type water-based emulsion prepared by an emulsion polymerization with a radical 
polymerization initiator through emulsifying respective monomers for said copolymer to be constructed for into 
water using said shell components as a high molecular weight dlspersant after polymerization of a copolymer to be 
constructed for said shell components 

77. A water-based coating composition as claimed in any one of claims 72-76, wherein a core/shell weight ratio in said 
(O) a core/shell type water-based emulsion is core:shell=9:1-1 :9. 

78. A water-based coating composition as claimed in any one of claims 72-77, wherein Tg is -40 to 1 00°C in said copol- 
ymer to be constructed for said core components, and Tg is -40 to 100°C in said copolymer to be constructed for 
said shell components in said (0) a core/shell type water-based emulsion. 
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